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Editorial Comment 


PUBLICATION PROCEDURES 


Since December 1965, when the editing and publication of this Journal 
became an integral part and responsibility of the Division of Educational 
Research Services many suggestions relating to publication procedures 
have been received. Educational systems and institutions have frequently 
and regularly suggested that the publication year be made to coincide 
with the northern hemisphere academic year. 


This suggestion has considerable merit for both contributors and 
publishers. Many school systems enter subscriptions specifically for 
selected members of their professional staff such as school principals, 
superintendents and subject supervisors and co-ordinators. As personnel 
appointments and resignations are usually effective from the beginning 
of an academic year it is advantageous for subscription periods to co- 
incide. The work of the editor and his staff would also be simpilifed. 


Several ways of making the change have been considered but all 
involve serious problems with respect to publication and, particularly 
accounting. The most feasible scheme so far suggested involves includ- 
ing only two issues in Volume XIII, (March 1967, June 1967) and 
commencing Volume XIV, with the September 1967 issue. If this is 
adopted the months of publication will be changed from the current 
March, June, September and December sequence to an October, January, 
April and July sequence, which is used by many quarterly professional 
publications. This change will make issues coincide with the usual 
academic quarters and, also facilitate publication by establishing better 
distribution of work in the printing department. 


At the time of going to press no decision relating to a change had 
been made and therefore it is not possible to indicate how subscription 
payments can be adjusted. Consequently it can only be said that, of 
course, subscribers will not be financially disadvantaged. At this stage 
the reaction of subscribers to the proposed change would be helpful and 
this editorial may be taken as an invitation. 
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Professor Jones participated in the 
symposium on models and theories 
which was published in the Septem- 
ber, 1966 issue of this Journal. 
Owing to his absence in Europe 
during last summer a revised draft 
of his response paper was not 
available for that issue. It is 
printed here to complete the dis- 
cussion and for maximum relevance 
should be read in direct relation 

to the other contributions. Prof- 
essor Jones’ response is more 
complementary to Professor Belth’s 
paper and hence, perhaps, a more 
significant contribution than 

those of the other respondents. 


RONALD G. JONES 
University of Alberta 


Model Construction: 
Liberal Arts Revisited 


It may be that the “sociologist’s response” will be something other than 
what is expected. It would be quite within the bounds of acceptable 
sociological inquiry to discuss models qua models. After all, it has become 
rather commonplace for sociologists to concern themselves with models, 
paradigms, and other problems frequently discussed in the context of 
theory construction. The nature of definition, the definition of concept, 
and concepts of law, theory, explanation, and so forth are the frequent 
concerns of theoretically sophisticated sociologists. 


But let me grant this and also acknowledge the fairly extensive dis- 
cussion of models in “Models, Theories and Education.” Presumably, 
anyone interested in this important topics will have taken the trouble 
to have read the special issue of The Alberta Journal of Educational 
Research, including Professor Belth’s keynote paper. And, hopefully, 
those not already familiar with Professor Belth’s Education as a Dis- 
cipline? will have referred to it. For those not already familiar with the 
literature, it is quite easy to get a start with the Maclver and Holdaway 
article.’ 
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Thus, I do not choose to react to Professor Belth’s contribution re- 
garding the nature and types of models. Instead, I would rather em- 
phasize what very well may constitute a greater contribution. First, 
however, I would like to attempt to legitimate my reactions as those 
of a sociologist. 


Sociologists must be interested in society. Deny this and you deny 
sociology. Of course sociologists may differ with respect to their specific 
interest in society. It is probably true, however, that the majority of 
sociologists focus in one way or another on the many and varied ways 
in which society, that is, social relations, determines human behaviour. It 
is also possible for a sociologist to be concerned with society in the sense 
that he searches for some idea of what form of society (social relations) 
is desirable. This type of concern about society is sometimes deemed 
inadmissible to the house of modern scientific sociology. But this may 
be more a function of North American sociology than sociology proper. 


It is precisely in the context of an idea of a desirable kind of society 
that I want to react to Professor Belth’s work. As it turns out, I believe 
that Belth is really talking about exactly that kind of educaion that is 
necessary to the kind of society that I think is desirable. If the reader 
will grant such an evaluative and normative type sociology, then let us 
make the most of it. 

Types Of Society 

It is possible to draw in broad outline the various types of society. 
For this purpose I would suggest there is no better source than the 
remarkable works of Pitirm A. Sorokin. He has provided in great 
detail the basic alternatives with respect to society, or as he refers to 
them, types of systems of interaction processes and social relationships— 
the social aspect of the superorganic. Sorokin discusses in detail the 
basic forms of interaction in terms of (1) organized, unorganized, and 
disorganized, (2) solidary, antagonistic, and mixed, and (3) integrated, 
unintegrated, and contradictory types. 

With special focus on society as organized, solidary, and integrated, 
Sorokin writes the following: 


Any theory claiming that solidarity is always based only upon similarity 
or only upon dissimilarity, without further specification and reservations, is 
void. Likewise all theories that ascribe antagonism either to similarity or 
dissimilarity are untenable. As a rule solidary as well as antagonistic 
relationships are generated by a combination of sociocultural similarities and 
dissimilarities .... This means that a solidary society can be created not only 
out of ‘one race, one nation, one government’ with subsidiary differences of its 
subgroups, but also out of many diverse racial, ethnic, political, and religious 
groups when they have a common fund of main values and concordant norms 
side by side with their specific values and traits. Historically social ‘unity in 
diversity’ has been as common as the mono-ethnic, mono-racial, mono- 
religious, and other ‘monolithic societies.’ This also means that the problems 
of various minorities can be solved not only in the way of ‘amalgamation and 
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assimilation, that is through melting and elimination of their diverse traits 

and values into the traits and values of the majority, but also through a 

stimulation and development of the specific traits and values of the minorities 

side by side with a development of the common fund of values for the 
majority and minority. If they have and practice the value-norm of mutual 
respect of their differences such a common concordant value-norm provides 

the minimum of the common fund necessary for a solidary coexistence of 

different persons and groups. 

No study of similar and dissimilar traits taken overtly, atomistically, 
without reference to the value systems of the interacting persons or groups, 
can yield valid results or real uniformities, in the relationships of these traits 
to the solidarity or antagonism of the parties. This equally concerns marital 
union, as well as occupational, economic, religious, ethnic, racial, political, 
and other social groups. 

This quotation points out one of the most important characteristics of 
the type of society that has been regarded as desirable by many theorists 
through the ages. It is a simple matter to find repetitions of this theme 
of unity amidst diversity in the literature. Perhaps the oldest expression 
of this idea is found in the notions of Yin and Yang. Somewhat later 
it appears as the ancient metaphysical problem of the One and the Many. 
You will recall especially Plato’s Parmenides. The concept appears in 
the work of Nicholas of Cusa (15th Century) and Giambattista Vico 
(17th Century). The concept is important in the work of Cassirer, 
Whitehead, von Bertalanffy, and so forth. Indeed, it can be shown that 
nearly every civilization has had its “myth of polarity.”> An application 
of the idea forms the basis for Emery Reve’s Anatomy of Peace.® 


These few references out of many suggest the same idea over and 
over again: the sine qua non of man’s knowledge, happiness, and existence 
is to be found in the reconciliation of opposites—the unity of opposites. 
In the context of society, it matters little what the size of the society is. 
It makes little difference whether the society is a marriage, a small group, 
a large industrial organization, a community, a nation, or many nations— 
the basic issue is that of the reconciliation of the individual with the 
group, the organization, or the reconciliation of personal freedom with 
public power. 


What all of this adds up to for this paper is the idea that social organ- 
ization must account for at the same time the possibility of personal 
freedom and political order—the achievement of oneness and manyness, 
unity amidst diversity, sameness and difference. All of this is the 
Sorokin quotation. And as one final example of this idea, then, let me 
quote Lancelot Law Whyte from a great editorial in the Saturday 
Review: 

Many of the world’s greatest thinkers have interpreted this century as a 
period of transition—but to what? I suggest that the present unstable period 

of mental and social metamorphosis will lead to a greater stability supported 

by a unification of the sciences on an esthetic foundation—a principle of the 

union of contrasts, making possible proper control of their applications, and 

providing insight into the most urgent needs of mankind. 
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But this prophecy is subject to a grave question: Will the present regional 
attitudes of pathological intensity be sufficiently restrained by the universal 
awareness—which I believe is now spreading—that, given a chance, Mankind 
does rejoice in life and the desire to survive? Only when the race is united 
in its awareness that delight in living is primary and is aware that it is so 
united will there be reason and will to discard the bombs. If human life is 
felt to be evil, tragic, or merely absurd, why bother? : 


Science and love are natural responses of Man. Thus our task is simple: 
We have to attain an awareness which transcends both and can achieve their 
coordination. 


. .. Here we reach the clue to the new condition, which is more than 
love plus science. Organic coordination is the union of contrasts, the 
integration of differentiated parts, harmony in diversity.’ 

Whyte’s statement not only reflects the importance of “organic co- 
ordination,” but you will note that he also emphasizes “awareness” of this. 
Two ideas emerge. First, it is essential that one has a concept of order 
(including social order) , and second, there must be a universal awareness 
of the desired type of unity. It is precisely at this point that education 
enters the picture. 

Society and Education 

Political unity and social order (and, therefore, personal freedom and 
happiness) must be based on a union of contrasts—unity amidst diversity. 
Now if this is the type of society one desires, then it is absolutely neces- 
sary to have a certain kind of education. It seems to me that the tragic 
error in certain modern approaches to education is the idea that we will 
have a certain kind of society existing side by side with a philosophy of 
education that refuses to reconstruct its educational practices in a manner 
that will at least partly achieve our cultural goals. This refusal is often 
made in the name of some notion of pseudo-democracy—a notion which 
is actually more akin to anarchy than democracy. Somewhat more 
concretely, we might say that it is a monstrous perversion of thought 
that fails to see that the very possibility of Canadian unity (federalism, 
or whatever term you choose to call it) can be accomplished where an 
educational system does not exist to teach for it. If an intellect fails 
to understand, for example, “organic coordination”, then there is no 
reason to believe “organic coordination” will come to exist. This at 
once reflects the hope and the failure of education. 

In this setting, then, let us ask how it is possible to teach for “organic 
coordination.”’ There are alternatives. We might, for example, attempt 
to indoctrinate youngsters in terms of a particular concrete manifestation 
of a general idea re political and social order. This approach is something 
less than unfamiliar in the history of societies and education. But in the 
long-run this does not seem to work too well—not to mention the ethical 
implications of such an approach. Concrete manifestations are means. 
And it is certainly a folly to suppose that as “times change” one means can 
accomplish a given goal in any time and in any place. Surely it is a 
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folly to expect, for example, that a town meeting plan will be successful 
in a complex industrial society. 


As I mentioned earlier, it is precisely at this point that Belth makes 
what I consider to be a highly significant contribution. This contribution 
far exceeds his technical discussion of models qua models. The truly im- 
portant question asks what do we expect model constructing to accom- 
plish? After careful study of Belth’s work, I am convinced that he 
expects education conceived in terms of model building to lead to the 
kind of awareness, and, therefore, the kind of society I have discussed 
above. The kind of insight that accrues from education based on model 
building provides the kind of insight necessary for establishing a desir- 
able society. Belth’s ideas do not lead us into the trap of teaching a 
particular manifestation of an idea, a manifestation that can only become 
obsolete in time, but instead teaches for society, that is, for the kind of 
insight that makes possible the seeing of the idea of society. The idea 
can only be understood if certain intellectual conditions are met. When 
these conditions are not satisfied, then indoctrination becomes the useful 
alternative. 


Model Building: General Education Revisited 

Another way of looking at Belth’s thesis may be found in looking back 
at some earlier discussions of what education should be. There is some 
basis for arguing that the discussions of a few years ago of general 
education and critical thinking were directed toward the kind of insight 
and awareness mentioned above. These “movements” somehow did not 
seem to make the grade. On the other hand, some progress was made— 
at least in terms of focussing attention on an important function of 
education. A vast literature grew out of these ““‘movements”, and in this 
literature one can find precursors of Belth’s thesis. 


Still in a general vein, it is interesting to look at Dewey’s famous 
definition of inquiry: “... the controlled or directed transformation of an 
indeterminate situation into one that is so determinate in its constituent 
distinctions and relations as to convert the elements into a unified 
whole.’ 


Reading this definition of inquiry (no problem-solving or critical think- 
ing) one sees that this quotation could just as well refer to social recon- 
struction, or, if you will, the basis for achieving “organic coordination”. 
If we now juxtaposition the following quotation from Belth, about the 
same pattern emerges: 

The use of metaphor is evidence of concern with the economic integration 

of ideas and experiences given the form of tokens or ikons, and culled from 

many sources at many levels. Analogies, which are cases of metaphors, 

make wholes of segmented experiences, experiences which are treated other- 


wise as self-contained entities of confrontation and which are accepted as 
they are immediately received, thus requiring nothing more to sustain their 
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meanings and their significance. Metaphors are deliberate interweavings of 
separate skeins of experience which produce new images. 


It must be understood that this description is itself metaphoric of either 
the process of weaving, or of architecture, by which we bring together stones 

to create an integrated, harmoniously constructed house. But what is clear 

is that within the metaphor the separate elements brought together find a 

power and a meaning which they could never have separately. This is the 

force of the mataphor, of the analogy. 

Other equally relevant passages are found throughout Education as 
a Discipline. What is true of Dewey’s definition of inquiry is equally true 
for the emphasis that Belth places on the role of analogy and metaphor. 

I suppose no general remarks of the kind being made could be regard- 
ed as even partially adequate if they do not mention Jerome Bruner. 
You will recall that according to Bruner, “grasping the structure of a 
subject is understanding it in a way that permits many other things to 
be related to it meaningfully. To learn structure, in short, is to learn 
how things are related”.t° Now at the risk of becoming pedantic, I point 
out the obvious when I suggest that the learned structure can be social 
and political structure. 

And finally, though not exhaustive of the literature by any means, we 
find a restatement of my whole thesis in these remarks: “.. . a society that 
can in any genuine sense be called democratic will call upon a very large 
proportion of our people, not an elite handful, to think and feel as educat- 
ed men and women think and feel.”!1_ According to Broudy, Smith, and 
Burnett, the “interpretive” use of schooling is concerned primarily with 
orientation and perspective. They write that “experience becomes intel- 
ligible only as we categorize it, conceptualize it, or classify it. In other 
words, experience becomes intelligible and intelligently manageable 
insofar as we impose form upon it.”!? Imposing form is inquiry and 
understanding. The construction and application of models is the same. 


As we pursue the line I have been following we discover interesting 
bedfellows and a recurrent theme as a result. We find an idea which has 
been discovered over and over again. We also find educators who have 
discovered the idea and have repeatedly tried to translate the hope of a 
particular idea of society and the prerequisites for its realization into 
educational practice. I must confess that I believe our ability to formu- 
late the appropriate theoretical framework for a desirable society and 
the commensurate educational means by far exceeds our success in 
implementation. It remains to be seen whether Belth’s important contri- 
tion to the theory will have any impact on the practice. 


The Classical Liberal Arts 


In the brief outline above I have referred mostly to somewhat recent 
thoughts on education. It seems to me, however, that another way to 
look at Belth’s work is to view it as a restatement of a tradition even 
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older than any mentioned earlier. Reference is, of course, to the classical 
liberal arts, especially the trivium. This is indeed dangerous. Probably 
no other tradition has fallen into as great disrepute as this one. I hasten 
to add, however, that I am convinced that the rejection of this tradition 
is based on an ignorance of the tradition. Belth does not explicitly 
embrace this tradition, but as I read him, I believe he falls within it. Let 
us take a look at this tradition and then return to look at Belth’s work. 


It will be recalled that the liberal arts were divided into the categories, 
the quadrivium and the trivium. As I mentioned earlier, it is the 
trivium that is of interest here. The three arts that constitute the 
trivium are grammar, rhetoric and dialectic. These arts have been 
characterized as follows: 

As long as our analysis is concerned with making explicit a form still 
incarnate in the individual instance, which constitutes its particular structure, 

we are at the level of grammatical analysis. But when the spark of 

persuasion leaps the gap between the two instances as a result of the common 

grammatical form evoked in the second instance, then we have moved from 

the level of grammar proper and are on the threshold of rhetoric as a liberal. 

art... . If we set up a resemsblance between individual instances ... to 

reveal their common archetypal form in such a way as to extract the universal 
proposition implied therein, it is a case of induction; and we are at the level 
dialectic.1 

These are no simple arts. They lie at the very foundation of induction, 
abstraction, and measurement. For example, at the second level of 
analysis, the rhetorical level, an isomorphic mapping of two domains or 
systems is achieved. Thus in what is called trivial analysis* we find the 
very root of modern ideas of measurement. Also as a result of trivial 
analysis we find the basis for a unification of science that was briefly 
alluded to in the quotation from Whyte. In this regard we find the 
genius of Ludwig von Bertalanffy and his focus on the “logical homology” 
of laws.1* 


This is certainly a brief characterization of the classical notion of 
the trivium as liberal arts, but I believe it will serve the purpose. If 
we remember the importance of isomorphism in knowing (including 
scientific knowing) it becomes clear why Belth places so much emphasis 
on analogy and metaphor. Recall, too, that the term “paradigm” is 
translated as ‘“example’—taken in the Aristotelian sense. Again, some 
of the connections between the trivium and modern ideas about theory 
construction emerge. 

One of the virtues, perhaps, of Belth’s work is that he has taken an 
old idea and refurbished it. He has taken an old logos and dressed it in 
new language. For me, he has done something more than merely trot 
out an old horse. He has developed a vitally important idea in contem- 
porary language in terms of modern knowledge in theory construction. 


*i.e. analysis based on the studies indicated in the trivium. 
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Belth also discusses this idea in terms of the curriculum. Thus, he writes 
that “we are concered with curriculum as the manifestation of ways 
and levels of thinking, as models and methods for dealing with the events 
each of us confronts in his existence.’’?® 


While Belth does indeed discuss several types of models, it is his 
discussion of analogue models and analogical thinking that make it 
especially easy to fit his ideas into the classical tradition. You will recall 
his four points concerning analogical thinking: first, he tells us that 
analogies allow us to think about a problem in a way that would not 
otherwise be possible. Second, analogies refer to the internal relation- 
ships of these things. Third, an analogue allows us to organize data 
in an imprtant way, and fourth, the uses of analogy suggest necessary 
limits of comparison which can be made between the functional relation- 
ships of two events.*® 


Out of this discussion Belth concludes that “education would be best 
described as the activities whose objective it is to nurture a capacity for 
development and use of analogy and of other models which are necessary 
in the thinking act.” 

Summary 

Looking back, now, I have suggested that Belth’s larger view is 
compatible with the classical notion of the trivium, that both, properly 
understood, provide the groundwork for the most important kind of 
thinking—the kind that liberated man from ignorance. Further, Belth 
falls in the tradition of other thinkers that have been concerned with 
inquiry, critical thinking, etc. Out of all of this comes, I believe, the 
possibility for a kind of education that at least has a chance of leading 
to a kind of society that resolves problems of conflict—the conflict of the 
individual and the organization, the conflict of the state or province in 
the nation, the conflict of nations in the world. Belth does not embrace 
the trappings of scholasticism nor does he fall for a simple positivism. 
On the other hand, his thought does reflect some older notions that 
desperately need modern restatement. He has done this. I am not at 
all certain that Professor Belth wants some of these men and ideas as 
bedfellows, but I know of no better way to compliment a scholar. 
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This article presents the results of 
research based on comparison between 
a Rural and a Selected Urban sample 
of first-grade children. The author 
examined between group differences in 
persistence when the subjects were 
presented with conflict-producing 
situations and analysed the kinds 

of responses favoured and relied 

on. He also gives attention to 

the degree to which subjects in 

each group attempt to evaluate 

their own suggested solutions to 
‘conflict’ situations. 


EDWARD L. PALMER 
Florida State University 


Factors Related To 


Persistence In Inquiry“ 


Introduction 


Piaget’s so-called “equilibration” position! has provided a common 
conceptual framework for a number of studies, wherein it has been 
extended to apply, not only in the descriptive-developmental context, but 
also to experimentation dealing with learning and with the inquiry 
process. Among the learning studies are those of Smedslund,”* Palmer,’ 
Gruen,’ and Beilin.¢ All these have been attempts to accelerate 
children’s acquisition of certain of the well-known conservation concepts. 
Suchman’® and Palmer®?° have explored some of the implications of this 
position for the investigation of the inquiry process. 

A central thesis in Piaget’s conceptual system is that cognitive pro- 
gress is achieved through a process of adaptation. The child, for instance, 
on innumerable successsive occasions, actively confronts externally given 
events, and manages to assimilate them to the extent that he is able to 
accommodate to them. Increased cognitive differentiation and integration 
are achieved through successive equilibrations between assimilation and 
accommodation. 


*The research reported herein was performed pursuant to a contract with the 
United States Department of Health, Education, and Welfare, Office of Education, 
under the provisions of the Cooperative Research Program. 
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For purposes of experimentation and instruction, a child who is at 
equilibrium with certain misconceptions may often be presented with 
information which he cannot reconcile with these misconceptions. When 
this occurs, he may be said to be in a state of disequilibrium, or cognitive 
conflict. In the course of resolving this conflict, he may displace his 
earlier, mistaken conceptions, and acquire new concepts or principles. 
Not all forms of conflict resolution may be so constructive, however. 
Individuals not capable of realistically evaluating the adequacy or in- 
adequacy of their attempts to resolve the conflict may often resolve it 
inadequately, yet feel that they have resolved it adequately, and so 
achieve a false sense of equilibrium. As a result, they may terminate 
inquiry prematurely. Presumably, the child who is trained to avoid non- 
constructive forms of conflict resolution will be less prone to terminate 
inquiry prematurely. He will not be satisfied with inadequate accounts, 
and so will continue his attempts to secure additional information which 
may be of use in resolving the conflict. 


Problem 


If the cognitive progress of some children is typically impeded due to 
their recourse to nonconstructive forms of conflict resolution then we 
need to identify these forms so that, hopefully, we may train children 
to avoid them. One objective of the present study is to identify non- 
constructive forms of conflict resolution employed by first-grade children. 

A second objective is to compare the forms of conflict resolution em- 
ployed by two groups of first-grade children that differ in certain social 
and intellectual background characteristics. It is assumed that the stand- 
ards of adequacy employed by an individual in evaluating his own 
attempts to resolve cognitive conflicts are acquired largely through a 
process of social transmission. For the purposes of the present study, 
it is asummed that a selected group of urban children will have acquired 
more rigorous standards than will have been acquired by a group of rural 
children. Certain hypotheses following from this assumption will be pre- 
sented and tested in the results section below. 

A third objective is to test certain hypotheses relating children’s ex- 
pressions of subjective certainty to their forms of conflict resolution. For 
this purpose, each explanation and each prediction given by a child will 
be followed by a measure of the certainty with which he feels his answer 
to be correct. This measure will be taken as an operational interpretation 
of the equilibrium-disequilibrium dimension, where high certainty cor- 
responds to high equilibrium. 

Methods 
Sample 

The Selected Urban group consisted of the total first-grade enrolment 

of a demonstration school located in an urban community. There were 
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forty-seven Ss in this group, all of whom had attended kindergarten pre- 
viously. Eighty-two percent of the fathers of these children had complet- 
ed some schooling beyond the twelfth grade. Forty-seven percent held 
Doctorates. The average age of the Ss was 6-6. It must be emphasized 
that this is a selected, and by no means a typical, group of urban children. 
The purpose of the selectivity was to provide for the clear identification 
of differences in the forms of conflict resolution employed by this group 
and by a group of rural school children. The Rural group consisted of 
the combined first-grade enrolments of two rural schools, serving pre- 
dominantly lower-class families. There were forty-four Ss in this group. 
Only eight of the fathers of these Ss had completed the twelfth grade, 
and only four had any college training. The average age was 6-5. 


Procedures 

Each S, was presented, individually, with two conflict-producing 
events. The same sequence of presentation was followed with each S. 
Each prediction and each explanation given by an S was followed by 
a question designed to measure the certainty with which he held his 
answer to be “right”. With respect to this measure, the Ss were pre- 
trained to respond both to a set of verbally-presented response alter- 
natives, and to a corresponding set of graphically-presented response 
alternatives, in the form of simply-drawn faces. The verbal alternatives 
and their graphic counterparts were: “I am very sure my answer is 
right” (smiling face); “My answer may be right, but I am not so sure” 
(slightly smiling face); “My answer is probably wrong” (slightly un- 
happy face). 

The first conflict-producing event (the Floating task) was presented 
as follows: 

Two identical bowls were presented, one containing salt water, 
and the other an equal amount of plain water. The Ss were not in- 
formed of any differences between the media, and none was apparent. 
Two egg-shaped objects made of a silicone substance which floats in 
salt water but sinks in plain water were used. One contained about 
twice as much substance as the other. The Ss were asked to pretend 
that these objects were eggs. The large object was dropped into the 
plain water, and the small one into the salt water. It was pointed 
out to the Ss that one sank, or “went down,” while the other floated, 
or “stayed up.” The Ss were asked, “Why did this egg (pointing to 
the larger object) go down and the one (pointing to the smaller) stay 
up?” Responses to this question were recorded, along with the re- 
sponses of the children to the certainity question. The E removed the 
two objects, held them suspended over opposite containers, and said, 
“Now, I’m going to drop this egg into that bowl, and I’m going to 
drop that egg into this bowl. Point to the egg that you think will 
sink, or go down. Point to the one that you think will float, or stay 
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up.” The children’s predictions were recorded, along with their re- 
sponses to the measure of certainty. The objects were dropped as 
indicated, whereupon the Ss were asked, “What happened? The 
first time, this egg (pointing to the larger object) went down, but 
this time it stayed up. Why did that happen?” The explanations 
were recorded along with scores on the measure of certainty. 


The second conflict-arousing event (the Inverted-Tumbler task) 
entailed the use of an ordinary, partially-filled water tumbler and a 
thin plastic disc somewhat greater in diameter than the mouth of the 
tumbler. The disc was placed over the mouth of the tumbler, which 
was then inverted. The Ss were asked, “What will happen if I hold 
the glass just this high, and take my bottom hand away? What will 
the water do?” ‘Their predictions and expression of certainty were 
recorded. The hand holding the disc against the mouth of the tumbler 
was removed. The Ss observed that the water remained in the 
tumbler. They were asked, “Why did that happen?” Their responses 
to this and to the certainty measure were recorded. 


Scoring 


Responses to the certainty measure were assigned a score of 1, 2, or 3, 
in order of increasing certainty. 


The predictions given by the Ss in the course of their encounter with 
the Floating task were scored as either “consistent” or “not consistent” 
with their immediately preceding explanations. For instance, if they 
initially held that the larger of the two objects sank because it was 
heavier, they were scored as “consistent” only if they predicted that 
the same object would sink in the opposite container, and as ‘not con- 
sistent” otherwise. 


Explanations offered after the objects had been placed into opposite 
containers were placed in three ordered categories, namely, “Non- 
constructive” (NC), “Constructive” (C), and “Highly Constructive” 
(HC). None of the children offered entirely accurate explanations, in- 
cluding reference to the relative density of the objects and the media. 
Their accounts merely represent graded degrees of progress toward the 
acquisition of a formally operational conceptualization of the law of 
floating bodies. Those in the NC category failed to recognize that some 
difference between the media was involved. Typical of NC responses was, 
“Now the other egg is heavier.” Those in the C category held that there 
was more or less water in one of the containers. This form of explanation, 
though inaccurate, was more constructive than those which persistently 
centred on object differences and ignored other possible variables. More 
nearly accurate were explanations in the HC category, which referred to 
differences in the kind of media involved. 
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Results 


The floating task was designed so that the more obvious difference 
between the objects was irrelevant, while the non-obvious difference 
between the media was relevant. Nearly all the Ss appealled to the more 
obvious differences between the objects in attempting to explain why 
one of the objects floated and the other sank when they were first placed 
in the media. Only one S, from the Selected Urban group, referred to 
any difference between the media. All the others referred to differences 
in the sizes, weight, or (very rarely) the amount of air contained in the 
two objects. Following the reversing of the objects, the Ss were again 
asked to explain why one floated and one sank. Table I shows the 
relative frequency of NC, C, and HC responses for the Selected Urban 
and Rural groups. A test of significance yield Chi-square equal to 13.9; 
p < .001. The responses of the two groups differ significantly, with the 
Selected Urban Ss tending to resolve the conflict more constructively. 


TABLE I 
CONSTRUCTIVENESS OF THE RESPONSES OF THE SELECTED 
URBAN AND RURAL CHILDREN 


HC C NC 
PRO PE CRED (UPDATE ee cee ee ee dscns 10 30 7 
LEAST: Lge ste atiet eal ana Demme Uli ‘yee AA nn “hel? oS ANAC eh aye s 3 19 22 


As a routine procedure, with no clear theoretical basis, the responses 
of boys and girls were compared. The NC, C, and HC responses were 
treated as ordinal data, and a Mann-Whitney U Test, corrected for ties, 
was performed. The initial groups were combined, so that the comparison 
involves a total of ninety-one Ss, thirty-three of them girls and fifty- 
eight of them boys. The proportion of boys and girls was very nearly 
equal in the two groups. The Mann-Whitney U Test yielded at value of 
Z equal to 2.64; p < .005. The boys resolved the conflict significantly 
more constructively than the girls. 


TABLE II 
CATEGORIES OF NONCONSTRUCTIVE RESPONSES ON THE FLOATING TASK 


Selected 

Urban Rural 
MEIC ie OLEATE CUNTIS odo amt aniamtrercintcaa sani edtorecMl iconic Tex 1 6 
Fabrications of Effects 3 8 
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Table II shows a classification of the forms of non-constructive 
responses. Most frequent among these is non-conservation. Eleven Ss 
in all, three from the Selected Urban and eight from the Rural group, 
said the amounts, sizes, or weights of the objects had changed after they 
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were reversed (e.g., “Now the other egg is heavier”). This is counted 
as a fabrication of data, in that even casual observation reveals it to have 
been non-present. (Recall that one object contained about twice as 
much substance as the other, and that on one occasion this object sank, 
while on the next it floated.) Second most frequent were pseudo- 
explanations. Pseudo-explanations are appeals to necessary, but non- 
sufficient, and only trivially relevant conditions (e.g., “You switched 
the eggs around”). This category was followed in frequency by pleas of 
ignorance, or simply, “I don’t know” responses. Only two Ss gave 
responses which could in no way have been construed as consistent with 
the observed effects, both holding that something was inside the same 
one of the two objects before as well as after their reversal. Also, only 
two gave what appear to be animistic accounts. One said, “The water 
brought one piece back up”; the other, ‘““The water makes one piece stay 
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up. 

After the Ss had given their first explanations, they were asked to 
observe while the objects were removed, reversed, and held suspended 
above opposite containers. Then they were asked to predict what would 
happen if the objects were placed into the containers. It was predicted 
that the Ss in the Selected Urban group would give a significantly greater 
proportion of “consistent” predictions than those in the Rural group. 


TABLE III 


CONSISTENCY BETWEEN INITIAL EXPLANATIONS AND 
PREDICTIONS ON THE FLOATING TASK 


Selected 
Urban Rural 
Consisternt. 2 ric ree Neco a ee EE. eee ee 27 35 
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Table III shows the results bearing on this prediction. Contrary to the 
predicted outcome, a greater proportion of consistent predictions was 
obtained in the Rural group. 

Cn the Inverted-Tumbler task, the Ss were asked to predict what 
would happen when E’s hand, which was holding the disc firmly over 
the opening, was removed. Only one S from the Selected Urban and 
three from the Rural group predicted that the water would remain in 
the tumbler. After the hand which was holding the disc was removed, 
the Ss were asked to explain why the water did not spill out. Table IV 
presents the categories into which the attempted explanations were 
placed, along with the relative frequency of their occurrence in the two 
groups. 

Pseudo-explanations and quasi-scientific accounts were the most 
frequently occurring categories, with the Rural Ss giving somewhat more 
of the fomer, and the Selected Urban Ss giving somewhat more of the 
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TABLE IV 


CATEGORIES OF NONCONSTRUCTIVE RESPONSES ON THE 
INVERTED — TUMBLER TASK 


Seleerea : 


Urban Rural 
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latter. Again, pseudo-explanations state conditions which are necessary, 
but not sufficient, and which are only trivially relevant in accounting 
for the observed effects (e.g., “Because the lid is there,” or “Because the 
lid stayed on”). Quasi-scientific accounts consist of appeals to scientific 
or “scientific sounding” principles which are totally irrelevant or which 
have a remote relevance which is clearly not understood by the Ss (e.g., 
appeals to “water suction,” to “gravity,” or to the notion that “wet 
things stick”). Fabrications of effects are accounts which propose de- 
vices that are not present, and which even casual observation clearly 
reveals to be nonpresent (e.g., references to glue, tape, a magnet, or a 
mechanical attachment between the plastic disc and the tumbler). Pleas 
of ignorance are simply “I don’t know” response. Two Ss from the 
Selected Urban group gave accounts which were categorized as more 
constructive than any of the others. Both said that because no air 
could get into the glass, the lid could not come off. This response clearly 
reveals the concept of the invariance, or conservation, of the joint quanti- 
ties contained in an enclosed space—that for a quantity of water to be 
removed, a quantity of air would have to take its place. 


Each prediction and each explanation the Ss gave was followed by 
a question designed to measure how certain they were that their 
answers were right. To evaluate the construct validity of the certainty 
measure, it was first applied in situations where reasonably clear dir- 
ectional predictions could be made. For instance, one hundred and 
eleven first-grade Ss were given to two-item test of the concept of con- 
servation of number. It was predicted that consistent conservers would 
be more certain of their conclusions than either consistent nonconservers 
or transitionals (those who alternated between conservation and non- 
conservation over the two items of the test). It was also predicted that 
consistent nonconservers would be more certain of their conclusions than 
transititionals. The certainty scores associated with the two items of 
the conservation test were summed, and the results for the twenty-eight 
nonconservers, twenty-four transitionals, and thirty-nine conservers were 
compared. A Kruskall-Wallis one-way analysis of variance yielded H 
equal to 128; p < .001. Individual comparisons between groups were 
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made with the Mann-Whitney U Test, corrected for ties. Comparing con- 
servers and nonconservers, this test yielded Z equal to 3.112; p < .001. 
Thus, the conservers expressed significantly greater certainty than the 
nonconservers. For the comparison of conservers and transitionals, Z 
was equal to 3.32; p < .001. The conservers thus expressed significantly 
greater certainty than the transitionals. The value of Z did not reach 
significance in the comparison of nonconservers and transitionals. 


Earlier in the present section it was reported that on the Floating 
task, contrary to the expected outcome, the predictions of the Rural Ss 
were more consistent with their previous explanations than were those 
of the Selected Urban Ss. Since it does not seem reasonable to suppose 
that the Rural Ss were simply better able to maintain consistency, an 
attempt was made to bring other available information to bear in account- 
ing for this effect. One approach taken was to assume that when the Ss 
gave their initial explanations, referring to object differences, many of 
those in the Selected Urban group may have also been considering the 
possible effect of some difference between the media. It seems reasonable 
to suppose that this would have caused them to be less certain that their 
initial explanations were correct. Accordingly, they may have taken the 
occasion in which a prediction was called for as an opportunity to “cover” 
the possibility that media rather than object differences were involved. 
A second plausible interpretation is to assume that those in the Selected 
Urban group tended to expect a trick, and, consequently, gave incon- 
sistent predictions. 


An examination of the certainty scores provides no support for either 
of these interpretations. The certainty scores were distributed very 
nearly identically in the two groups. Thus, if members of the Selected 
Urban group tended to anticipate a trick, or were considering the possible 
involvement of differences between the media as well as between the 
objects, there is no depression of their certainty scores relative to those 
of the Rural Ss to indicate it. However, when the two groups are 
collapsed, a cross-classification of the three levels of certainty associated 
with the initial explanations and the two levels of consistency (e.g., 
consistent versus inconsistent) of their predictions yields Chi-square 
equal to 7.7; p < .05. Those who were less certain of their initial ex- 
planations tended to give more inconsistent predictions. An examination 
of the data reveals that this relationship is no less pronounced in one 
group than in the other. 


Two comparisons are consistent with the hypothesis that Rural Ss 
are less capable than Selected Urban Ss of realistically evaluating the 
adequacy or inadequacy of their attempted explanations. First, even 
though the Selected Urban Ss resolved the conflict associated with the 
Floating task significantly more constructively than did the Rural Ss, 
the latter were just as certain of their explanations as the former. The 
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distributions of their certainty scores were very nearly identical. Second- 
ly, on the Inverted-Tumbler task, which was so difficult to explain that 
the members of the two groups gave quite uniformly nonconstructive 
accounts, the Selected Urban Ss expressed significantly lower certainty 
than did the Rural Ss. A Chi-square test performed on a cross-classific- 
ation of the two groups with the three levels of certainty yielded a value 
of 8.22; p < .025. 


Discussion and Conclusions 


From the explanations offered by the children in their attempts to 
account for the two conflict-producing events, it was possible to identitfy 
several reasonably distinct forms of nonconstructive conflict resolution. 
Of these, the most frequently occurring were pseudo-explanations, quasi- 
scientific accounts, fabrications of data, and pleas of ignorance. Far less 
frequent were such additional forms as animism and artificialism. The 
paucity of such forms may be in part due to the nature of the events, 
[and in part due to the nature of the events] and in part due to the nature 
of the culture. That is, with other events, the children of the present 
study may have resorted to such forms more frequently, or with the 
same events children of less science-oriented cultures may have shown a 
greater tendency to resort to such forms. 


Among the main assumptions of the present study have been these: 
first, that the individual’s standards for evaluating the adequacy or 
inadequacy of his attempts to explain events are acquired in part through 
a process of social transmission; secondly, that the Selected Urban 
children possessed more rigorous standards for evaluating the adequacy 
of their attempted explanations than did the Rural children; and, thirdly, 
that the more rigorous the individual’s standards of adequacy, the less 
likely he will be to terminate inquiry and cognitive reorganization 
prematurely. 


Evidence was obtained indicating that the Selected Urban children 
were on the whole, better able than the Rural children to evaluate the 
adequacy or inadequacy of their attempted explanations. The Rural 
children tended to express a rather uniformly high degree of certainty 
that their answers were correct, whether their answers were or were 
not, in fact, correct. However, when both groups were presented with 
a conflict-producing event too difficult for the members of either group 
to resolve constructively (i.e., the Inverted-Tumbler task), the Selected 
Urban children were significantly less certain than the Rural children 
that their answers were correct. 


Moreover, when both groups were presented with a conflict-producing 
event which many of the children could resolve constructively (i.e., the 
Floating task), the Selected Urban children achieved significantly more 
constructive resolutions. 
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These outcomes are consistent with the position that children, such 
as the Selected Urban children, who possess more rigorous standards for 
evaluating the adequacy of their attempted explanations will be less 
prone to terminate inquiry and cognitive reorganization prematurely, 
and, consequently, will achieve more constructive resolutions. Further 
research is needed to test the hypothesis that children trained to avoid 
nonconstructive forms of conflict resolution will become more persistent 
inquirers and that they will, accordingly, achieve more constructive 
resolutions than children not so trained. 


Two incidental outcomes of the study deserve to be mentioned here. 
First, in an attempt to evaluate the construct validity of the measure of 
subjective certainty, it was applied in connection with a two-item test 
of the concept of conservation of number, with a separate group of first- 
grade children. There were highly significant differences in the certainty 
expressed by consistent conservers and transitionals (i.e., those who 
fluctuated between conservation and nonconservation) , and between con- 
sistent conservers and consistent nonconservers. No significant dif- 
ference was obtained between consistent nonconservers and transitionals. 
Among conservers, it was very rare for a child to express anything but 
the highest level of certainty. These outcomes are generally consistent 
with those that would be expected on the basis of the extensive literature 
dealing with the various conservation tasks, except that one could argue 
that consistent nonconservers might be expected to express higher cer- 
tainty than transitionsals, who fluctuate between conservation and non- 
conservation. 


The second incidental outcome deserving of comment is that boys 
tended to be superior to girls in constructively resolving the conflict 
associated with the floating task. The present writer also found that 
boys consistently outperformed girls in a learning situation wherein 
three conflict-producing procedures were employed. These procedures 
were designed to prompt first-grade children to acquire the concept for 
conservation of number. The basis for the rather consistent superiority 
of boys in such situations is not clear to this writer at the present time. 
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The purpose of this experiment was to test 
the hypothesis that a discontinuity of 
values exists between students, parents 
and teachers with respect to “success”. 

The possibility of group differences in 
both the school and post-school 

situations were investigated. An instrument 
was employed in which respondents were 
required to order those factors considered 
to be of contributory importance to the 
achievement of “success”... It was found 
that there was no significant tendency 

for groups to differ in their expressed 
responses within the test situation. 

The hypothesis as stated was not 

upheld. It was observed that the 

design of the testing device should be 
altered to incorporate additional factors. 


DENIS C. SMITH and 
G. GARY PENNINGTON 


University of British Columbia 


and JAMES A. P. DAY 


Simon Fraser University 


Discontinuity of Values 


Social scientists have demonstrated increased interest in educational 
institutions as evidenced in part by the research in both role theory and 
values. Naegele examined the role of the psychologist as perceived by 
the school system, with its own purposes, values and social structures.* 
Spindler discussed the current attacks on professional education as 
symptomatic of the transformation or shift from “traditional” to “emer- 
gent” values.2 Walton undertook a theoretical study of Educational 
Administration,’ while Gross and others examined the role of the school 
superintendents.‘ Naegele has also written a critical essay on the too 
mechanistic role assigned the superintendent in Gross’s study.’ The 
attention of many educators has been focused on values by Getzel’s 
“Changing Value Challenge the Schools”,* who stated that “the central 
serious issue facing education today, as it always has been, is the problem 
of values”. 

Chase and Anderson devote some seventy pages to concepts, values 
and criteria for the redirection of secondary schools.’ Getzels, speaking 
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to professors of educational administration at a National Conference held 
at the University of California, Berkeley in 1961 referred to conflicts in 
values in his address on “Role Theory and Educational Leadership”, and 
identified these as arising from three different sources, community values, 
teacher values and student values, when those values held by each of 
these groups differ from the values of others. Such studies suggested 
that administrators and other educators might profit from examinations 
of their own school systems. Accordingly, the writers undertook the 
following study. 

The specific purpose was an attempt to determine student, parent 
and teacher attitudes toward the matter of “success” as it relates to both 
in-school and post-school endeavours. The study was undertaken to test 
the hypothesis that divergence existed between the views of the three 
groups concerning factors which determine success. It is believed that 
there is often a significant though perhaps not recognized difference in 
the goals and values of the people directly concerned with education. 
Further, that what we teach and profess may not be what is actually 
needed by students for success. The question might be asked, “How 
can we direct students toward a successful life when teachers, pupils and 
parents may not entertain similar concepts concerning the nature of 
success itself?” 


Method 
Subjects 

One hundred fourteen Grade IX high school students, seventy-nine 
parents and nineteen teachers served as Ss* Two questionnaires were 
administered to a random selection of students, their parents and their 
teachers. Of those students answering the questionnaires distribution 
by sex was approximately equal. Participation was voluntary within the 
test situation. The questionnaires consisted of a series of six factors to 
be arranged in order of importance as they contributed to attainment 
of the stated objective. The alphabetically ordered list of six factors 
was left open-ended to allow respondents to include other factors it they 
so desired. Specific directions were given the subjects to re-arrange 
the factors in what they considered to be their order of contributory 
importance, and to include other factors in the list if they were consider- 
ed by the subjects to be of sufficient importance. No definition of the 
term “success” was included in the test instrument. 

The six factors included in the questionnaire were as follows: (1) 
Creativity, (2) Hard Work, (3) Intelligence, (4) Marks, (5) Money, 
(6) Popularity. Additional factors could be added at the discretion of 
the respondent. The single distinguishing characteristic between the 
two forms of the questionnaire is indicated in the questions asked, i.e.: 


*The authors are indebted to both the parents who participated and also to the 
principal, staff, and students of West Vancouver Secondary School for their 
cooperation at the time of this study. 
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Form A: (In-school) “What do you consider makes for success in 
High School?” 


Form B: (Post-school) “What do you consider makes for success 
after High School?” 


Procedure 


Initial test. Students and teachers were asked to respond to Form A 
of the questionnaire in the school setting. Parents of those students 
involved received copies of the same questionnaire. 


Control period. A span of 30 days was allowed to elapse prior to the 
administration of Form B of the questionnaire. This procedure was 
followed to reduce or perhaps eliminate any association between re- 
sponses to the respective forms of the instrument. 


Final test. Identical procedures were employed during this test with 
all subjects answering questionnaire Form B. 


Results 


To complete the analysis of the results it was felt that a statistical 
evaluation of the inter-group differences in response patterns was desir- 
able. The following comparisons were considered important: 


a. Opinions of all respondents regarding success in school contrasted 
with their opinions regarding success after school. 


b. Opinions of teachers, parents and students inter-compared for 
both the in and post school situations. 


In order to make statistical calculations, points were awarded to the 
selections made by the respondents as follows: nine for the first ranking, 
eight for a second ranking and so on down to one for the ninth or lower 
ranking. Using this system totals were developed as shown in Table I. 


TABLE I 


RESPONSES OF TEACHERS, PARENTS AND STUDENTS 
IN-SCHOOL SUCCESS 


Responses 
Factor Teachers Parents Students Total 


Score % Score % Score % Score % 


Creativity rrasinvsnicsnannsudaee 109 14.4 533 17.9 742 16.2 1,384 16.7 
Hard a: W Orcs it nacheieas 150 19.8 650 21.8 971 21,399 LiL 21.4 
Intelligence cesssnen 151 19.9 560 18.8 830 18.2 1,541 18.6 
AVEELY SOME I ere etace: Pets oka IN 98 12.9 410 13.8 709 15.6 1,217 14.7 
MOREY wae! tise ctitenndchecnick 64 8.4 290 9.7 405 8.9 759 9.2 
PODUISTIiV ae citation de 85 11.2 386 13.0 560 12.3 1,031 12.4 
QUEL a, eeen tee ae 102 13.4 150 5.0 340 7.9 592 7.0 

VMOU NES eee ee 759 100.0 2,979 100.0 4,557 100.0 8295 100.0 
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POST SCHOOL SUCCESS 


Responses 
Factor Teachers Parents Students Total 
Score % Score % Score % Score % 
COVOBEIVICY sti ncrang nace 107 16.5 556 17.0 672 15.1.) 1,335 15.9 
Hard Work -rcccccssssssnsssesssseeen 117 18.1 645 19.7 900 20.2 1,662 19.8 
Intelligence® 40 bined, 108 16.7 689 21.0 847 19.0 1,664 19.6 
Marks fd. 72 11.1 408 12.4 655 94:77 135 13.5 
1 Co gta baits UL DER Re) 40 6.2 334 10.2 482 10.8 856 10.2 
Popularity 9 ...keeee 69 10.7 395 12.1 558 1251, 022 1 Be 
Others vay tee: cots hts 134 20.7 249 7.6 343 ey 726 8.7 
TOTALS” sole 647 100.0 3,276 1000 4,457 1000 8380 100.0 


The data in Table I reveals, without the aid of statistical tests, that 
neither teachers, parents nor students indicated any strong tendency to 
assert that the factors contributing to “In-school” and “Post-school” 
success are significantly different. Chi-square techniques were used to 
determine whether the pattern of responses related to post school differ- 
ed significantly from the pattern related to in school. Percentages of the 
scores for each of the seven factors in the in school table served as 
f,, with the percentages for the post-school situations as f,. The chi- 
square value obtained in this comparison was only 1.54. This value 
does not approach significance, thus suggesting that opinions held regard- 
ing success after school do not differ to a great extent from opinions 
regarding success in school. Chi-square techniques were also used to 
examine the inter-group differences in response patterns among teachers, 
parents and students. These differences were considered separately for 
the in and post-school responses and the results are summarized in 
Table II. 

TABLE II 
COMPARISON OF TEACHERS, PARENTS AND STUDENTS RESPONSES 
In-School Success 


ve P 
Teachers “vs... Parents. /es ae 6.68 ns. 
Parents. .vS.. StUCen tS 5c deucciccsa ane hes 1.76 ns. 
SSLUGENL. Va. LCACNEYS. acre a eee eee ee 5.72 n.s. 

Post-School Success 

Teachérs.ws.; Parents insinccxcujcdtice ee oe 12.51 (1.89) p< .05 
Parentsivs, Students Hy wcities: deeb andes 85 Paley 
Student vs. ‘Teachers i eee ee 25.67 (2.88) p< .0l 


Table II shows that while there are no significant differences among 
the three categories of respondents with respect to “In-school success” 
significant differences occur in the case of “Post-school success.” 'Teach- 
ers responded markedly differently from both parents and students. 
However, examination of the questionnaires completed by teachers 
showed that they differed from the other respondents primarily by 
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indicating a large member of “other” factors relevant for post-school 
success. 


Using the scoring system outlined, parents and students awarded 
only 7.6 and 7.7 per cent respectively, of their “votes” to responses 
lumped together as “other”, while teachers awarded 20.7 per cent to this 
category. Therefore, in the statistical comparisons the largest contributor 
to the high chi-square values was the “other” category, when teachers 
were compared with students and parents. When these chi-squares were 
re-worked ignoring the “other” responses the vaues obtained were 1.89 
and 2.88 (See bracketed numbers in the table) for teachers versus 
parents and students respectively. It is obvious that the teachers were 
least satisfied to respond within the confines of the questionnaire present- 
ed. Whether this shows a real difference between teachers and the other 
groups is, however, open to question. 


Conclusions and Discussion 


The research presented affords direction for future study and, while 
it was not the investigators’ original intent, the undertaking has served 
as a pilot study. It had been expected that the study would yield 
evidence of discontinuity of values between the groups involved to cor- 
roborate the findings of similar studies. The results do not uphold the 
stated hypothesis. 


A similar study incorporating modifications in the questionnaire as 
suggested heretofore should be undertaken in areas which are of a 
different socio-economic character. The average income of families in 
the school district involved was, at the time of the study, in the 
neighbourhood of $10,000 per annum. The socio-economic status of the 
teachers though not specifically ascertained was in the upper-middle class 
income range. It is the present intention of the writers to pursue this 
question in districts which exhibit marked differences in socio-economic 
levels. 


A definition of the term “success” was purposely excluded from the 
format of the questionnaire because it was felt that such qualification 
might tend to influence the responses provided by the subjects. The 
varying ages and experiences of the respondents also suggested the 
omission of description concerning the term “success”. 


Respondents, the parent group in particular, volunteered a large 
number of comments to quality and amplify their answers. Many of 
these remarks provide interesting reading and further insight into the 
problem. It is not within the scope of this presentation to attempt to 
order or analyse responses of this kind. The comments do, however, 
suggest that the limits of the questionnaire should be extended to include 
many more choices. 
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Any discussion of this study should include a consideration of the 
design of the survey instrument. An examination of the responses sug- 
gests that a large number of respondents, particularly the teachers, were 
not satisfied to respond to the questionnaire as presented, but felt the 
necessity of adding responses which have been lumped as “other” for the 
statistical treatment. 


Again, it seems that if more choices had been presented by the 
original instrument, opinions regarding these could have been evaluated 
in a more standardized manner. With the results obtained there is room 
for doubt that the value systems of the groups concerned were actually 
examined. 


The objective of the study was to examine the presence or absence of 
a discontinuity in the value systems of selected students and their parents 
and teachers. The differences in response patterns among the three 
groups may suggest differences in the approach to the questionnaire. 
However, for the questionnaire presented, there seem to be no grounds 
for the assumption of a discontinuity of values among the students, 
parents and teachers surveyed. 
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We may be said to be living in an age 
of re-evaluation of John Dewey. In 
this article Dr. Bhattacharyya examines 
a number of passages from those books 
written by Dewey which are well known 
to educators. He attempts to determine 
what Dewey did say to the teacher and 
to point up inconsistencies and 
misdirections that may stem directly 
from Dewey rather than from the many 
misapplications of him that are so 

often advanced as reasons for the 
supposed failure of progressive 
education. The article points very 
clearly to a central problem—the 

great difficulty encountered when 

an attempt is made to determine 

clearly what Dewey did say and 

what he meant. 


IN eG D LACE TA.C.ELA ReYaYoA 
University of Alberta 


The Role of the Teacher in 
John Dewey’s Educational Theory 


The teacher comes in smiling and pleasant, thereby hoping to win the 
confidence and co-operation of her students. “What shall we do today, 
children?” she says. When somebody suggests Cops and Robbers... , 
the teacher gently insinuates the suggestion that perhaps the children should 
enact one of the great battles. And so it goes with history. 


The role of the teacher in John Dewey’s educational programme has 
been for many years a subject of great controversy. The very richness 
of Dewey’s writings (a recent bibliography listing all the titles runs to 
153 pages), the rather unfortunate selection of words and phrases, 
Dewey’s “lumbering and bumbling” style, and the inevitable distortions 
by “disciples” and unsympathetic critics are among the explanations 
generally offered for this and similar lingering controversies around 
John Dewey’s basic philosophical doctrines and educational proposals. 
While agreement or harmony cannot be said to be a normal feature of 
the ordinary controversial life of philosophy or philosophy of education, 
the roots of disagreement about Dewey are exceptionally deep. His 
teachings, which, once met with too much uncritical acceptance, especially 
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in the United States, are currently under strong attack there. And while 
the critics and the admiring rescuers debate about “the real Dewey”, 
their verbal skirmishes seem only to succeed in making Dewey more 
obscure to the non-partisan observer. For, in disputes of this kind the 
many problems of interpreting Dewey are quite often overlooked. Do 
we, for instance, comment on Dewey as a whole, consider his doctrines 
as all of a piece? Or, do we study his views in historical contexts, in 
the context of problems and purposes from which he set out? There may 
be, beside the understandable difference of emphasis at different times, 
manifold conflicts of doctrine and purpose within Dewey. It is also quite 
possible that there are serious inconsistencies and vagueness in Dewey’s 
own thinking on many matters. But these problems of interpretation are 
either overlooked or glossed over in commentaries looking around for 
neat and clear-cut conclusions in Dewey’s prolific writings. 

In what follows I shall try to read some of Dewey’s significant com- 
ments ‘about the province and office of the teacher” in his recommended 
educational procedure, and analyze them briefly in the context of his 
important educational concepts and relevant philosophical doctrines. It 
is hoped that this will at least enable us to see why educators, even those 
who claim to be his followers, tend to read Dewey’s words in very 
different ways. 


PLAN FOR A NEW METHOD: The Child and the Curriculum (1902) 

While the thesis of The Child and the Curriculum is that there is no 
strict “either-or” disjunction between the child and the course of study, 
Dewey’s arguments do not overlook the presence of the teacher in the 
classroom. Dewey argues against leaving the young learner “entirely 
alone’, to his own unguided spontaneity. He does not think that the 
child’s “present powers and interests” are “something finally significant 
in themselves”. He says: . 

It will do harm if child-study leave in the popular mind the impression that 


a child of a given age has a positive equiment of purposes and interests to be 
cultivated just as they stand.? 


Dewey, in the same context, points out the possible danger of taking 
the idea of development in “altogether too formal and empty a way”. 
A child cannot think or work things out for himself “without being 
supplied . . . environing conditions which are requisite to start and 
guide thought”. Guidance is rather crucial, for development means, 
as he says, getting something “that is really wanted”. This requires 
that “educative medium” be provided to “enable the powers and interests 
that have been selected as valuable to function”. Clearly, this selection 
is to be made by an adult, to all appearance, by the teacher, but the 
emphasis on “medium”, i.e., suitable experiences, is also to be noted. 
For, according to Dewey: 


The problem of direction is ... the problem of selecting appropriate stimuli 
for instincts and impluse which it is desired to employ in the gaining of 
new experiences.® 
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There is also the question of determining what new experiences are desir- 
able. The child does not know them, nor is he aware of the direction 
in which to seek them. Dewey writes: 

What new experiences are desirable, and thus what stimuli are needed, it is 

impossible to tell except as there is some comprehension of the development 

which is aimed at; in a word, as the adult knowledge is drawn upon as 

revealing the possible career upon to the child.4 
Toward the end of this short essay in summing up the arguments for the 
child and the curriculum, Dewey writes: 

Now the value of the formulated wealth of knowledge that makes up the 

course of study is that it may enable the educator to determine the 

environment of the child, and thus by indirection to direct. Its primary 

value, its primary indication, is for the teacher, not for the child. It says 

to the teacher: Such and such are the capacities, the fulfilments, in truth 

and beauty and behavior, open to these children. Now see to it that day 

by day the conditions are such that their own activities move inevitably in 

this direction, toward such culmination of themselves.® 

Dewey’s main purpose in this early work was to develop a new cur- 
riculum, a new organization of the course of study that would begin with 
the experience of the young learners. However, we can also read in the 
work, as in the passages quoted above, Dewey’s other suggestions includ- 
ing his recommendations on guidance and direction in education, and his 
emphasis on children’s own activities. These were clearly recommend- 
ations concerning practice, and were taken as such—not as mere matters 
of emphasis at a given time—by many of Dewey’s “progressive” followers; 
and in the context of Dewey’s theoretical formulations these recommend- 
ations were destined to become the source of considerable confusion. 
Let us see how. 


Dewey suggests that the teacher’s mastery of knowledge will give him 
the sense of direction and thereby enable him to guide the experience 
of children. This means, in other words, that the teacher knows the 
desirable, what is “really wanted” and what ends are to be fulfilled. 
Now, we can assume that the teacher knows how to use (in Deweyan 
fashion) the knowledge of subject-matter to construct through inquiry 
the desirable in a specific given situation. This seems necessary if the 
teacher is to set up “appropriate” learning situations for the pupils. But 
at the same time we shall be clearly wrong if we assume that the teacher 
in any way determines the desirable, which in terms of Dewey’s philo- 
sophy the child should construct himself out of his own experiences. If, 
as according to Dewey, “educational process has no end beyond itself; 
it is its own end”,® in other words, educational activity is not aimed at 
any future goal, what can we make out of such expressions as “the 
development which is aimed at” and “possible career open to the child”? 


Dewey also suggests that direction should come from “appropriate 
stimuli”; he, therefore, requires the teacher to arrange conditions for 
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children in such a manner that “their own activities move inevitably” 
in the direction of truth and beauty and whatever else “the world now 
holds as its own”. How should we interpret the emphasis on children’s 
own activities? According to Dewey, all learning is knowing and know- 
ing is discovery. A child learns what he himself discovers in his own deal- 
ing with experiences that interest him, and in the way they interest or 
motivate him. Allowing for the fact that the material for such experiences 
are supplied by the teachers, can we assume that the child’s own dis- 
coveries or goals will always and progressively be in the direction his 
teacher believes to be desirable? And, what does the word “inevitably” 
mean? Is it, as some writers maintain, one of the “puzzling items” in 
Dewey’s literary style, or his considered position? Dewey talks on 
occasions about education as growing, as reconstruction, without any 
great concern about the direction of growth. Does he assume that all 
ad hoc growth or reconstruction can inevitably be for the better? What 
is the guarantee that a child’s own activity, i.e., activity consonant with 
his own goals, will lead in the same direction the adult or the teacher 
believes the “desirably” to be? 


CONCEPT AND ARGUMENTS: (Democracy and Education (1916) 


Anyway, it follows that the teacher will so arrange the classroom 
programme that the young are provided with every opportunity to engage 
in activities which are educative. Since the teacher must not arbitrarily 
impose his own views or values on the children, how will he determine 
what activities or experiences are educative and what are not? At one 
point Dewey seems to offer some criteria to judge the educational value 
or worth of an activity. He says: 

We may say that the kind of experience to which the work of the schools 

should contribute is one marked by executive competency in the management 

of resources and obstacles encountered (efficiency); by sociability, or interest 

in the direct companionship of others; by aesthetic taste or capacity to 

appreciate artistic excellence in at least some of its classic forms; by trained 

intellectual method, or interest in some mode of scientific achievement; and 

by sensitiveness to the rights and claims of others—conscientiousness.” 

To this, however, he immediately puts a “But”. “But”, he says “it is 
a great mistake to regard these values as ultimate ends’; and a few 
sentences later, “They are not in any true sense standards of valuation”’.® 
What does all this mean? Dewey seems to give the teacher, on the one 
hand, a set of criteria found, as he says, “‘in the specific realizations which 
form tastes and habits of preference”, while on the other hand telling 
him that these “surveyed aims” are not really goals to aim at, these 
“values” are “not in any true sense standards of valuation”. Although 
these values are “of significance as points of view elevated above the 
details of life”, it will be a great mistake, he warns in the same context, 
to regard them as ends “to which concrete satisfactions of experience 
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are subordinate”. If all these seem somewhat paradoxical, they are 
nonetheless revealing. 


For Dewey, education is not a preparation for the future, not a move- 
ment toward any fixed goal. Education is a continuous reconstruction 
of experience, and any “specific realization” of experience is as valuable 
as any other. Education is, therefore, a process; it is continuous growing; 
and like growth, it is not having an end, but being an end. “Since in 
reality there is nothing to which growth is relative save more growth, 
there is nothing to which education is subordinate save more education”.® 
In another passage, Dewey says: 

Our net conclusion is that life is development, that developing, growing, is 

life. Translated into educational equivalents, this means (i) that the 

educational process has no end beyond itself; it is its own end; and that 

(ii) the educational process is one of continual reorganizing, reconstructing, 

transforming.1° 
These and similar passages seem to imply that education as a continuous 
process needs no external or ulterior warrant at any stage for its 
justification. And also, there cannot be, strictly speaking, a completed 
education or an accomplished growth at that will be “an Ungrowth, some- 
thing which is no longer growing’.1‘ But does this conception of 
education at all indicate what sorts of experience are educative and 
why are they so? Commenting on the above passage John L. Childs, 
a close follower of Dewey, admits: 

Put to the test of actual educational experience this conception of education 

as its own end has been found to possess a certain ambiguity .... Put in this 

extreme form, the principle signifies the negation of adult guidance, and is 

thus contradictory to the very essence of deliberate education.12 

There is, however, no reason to suppose that Dewey ever assumes 
education to be an “aimless” process of experiencing. On the contrary, 
in his way of thinking education is clearly oriented to “progressive” 
moral and social outlooks and values. The problem is, Dewey’s philo- 
sophy prevents him from asserting anything definitely to be the end of 
the process of education. He recognizes that deliberate education re- 
quires selection of material and direction, and that such matters cannot 
entirely be left to adult whims either; but he is unable, in terms of his 
theory of valuation, to prescribe anything but growing, the reconstruction 
of experience—a function—as “the only good”. For, if one believes in 
Dewey’s philosophical doctrine that ends and standards are constructed 
from within the process of on-going experiences, why should one accept 
any proposed model of aims or adopt a given set of criteria? And when 
one does so, how does this approach to educational goals differ from the 
so-called traditional approach, except probably in the nature of the 
goals sought? It may be recalled that Plato had a somewhat similar 
conflict of doctrine and purpose which he tried to overcome by turning 
the philosopher, a searcher of truth, into a possessor of Absolute Truth, 
and setting him on the political throne. 
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Since according to Dewey there is nothing native to human nature, 
education cannot be conceived as “unfolding” from within of capacities 
or goals “immanent” in human life. On the other hand, speaking of 
education as growth or taking the process of education itself as the end, 
does not seem to solve the concrete problems of deliberate education. 
However, there is another important element in Dewey’s conception of 
education. He is, as we have noted, continually preoccupied with the 
concrete satisfaction of present experience. According to him, “concrete 
satisfactions of experience” are not subordinate to any so-called aims or 
goals of education. Now, in suggesting this, is Dewey simply reacting 
against the traditional authoritarian methods of education, or is he 
recommending the “concrete-satisfactions-of-experience” itself as an end- 
' in-view of the educational process? If the latter is the case, the teacher 
can very well posit these satisfactions as the foundation of the educational 
process. And consider, in this connection, Dewey’s recommendations 
concerning “Valuation of Studies” in Democracy and Education. “In 
the first place”, he writes, “as long as any topic makes an immediate 
appeal, it is not necessary to ask what it is good for.”!* Dewey seems to 
mean that any subject or topic or material that has an immediate appeal 
to the child, or anything to which the child eagerly responds, is a 
“Just good” or a value in itself. It is not necessary in such cases, as he 
clearly says, for the teacher or pupil to “point out some definite assign- 
able future use to which it is to be put” to justify its value. When 
pupils are genuinely concerned in learning Latin, that is of itself proof 
that it possess value”.1* To the reader, in the first place, the notion 
of a “just good” will appear a little strange; in his theory of valuation 
Dewey persistently refuses to admit of any object or phase of life as 
“Just good”. And, in the second place, as Richard Hofstadter comments: 

If for “Latin” one substitutes “driver education” or “beauty culture”, 

considering each as justified if it makes “an immediate appeal,” one senses 

the game that later educators played with Dewey’s principles.15 
The need for mobilizing the child’s own interests for learning is under- 
standable, but there is little clue to discriminate between superficial 
interests and interests whose cultivation can liberate the mind. 

And liberating how? Not by supplying ready-made “ideas” but by 
making the learner discover, through activities generated by specific 
situations, answers to his own problems. The assumption is that learn- 
ing is original thinking, “creative originality”. The “educational moral” 
of this conception of learning has, according to Dewey, considerable bear- 
ing on the nature of teacher-learner relationship in an educational 
activity. He says: | 

When the parent or teacher has provided the conditions which stimulate 

thinking and has taken a sympathetic attitude toward the activities of the 


learner by entering into a common or conjoint experience, all has been done 
which a second party can do to instigate learning. The rest lies with the one 
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directly concerned .... This does not mean that the teacher is to stand off 

and look on . . . but participation, sharing, in an activity. In such shared 

activity, the teacher is a learner, and the learner, is without knowing it, a 

teacher ... and upon the whole, the less consciousness there is, on either side, 

of either giving or receiving instruction, the better.1® 
The moral, in other words, is that the teacher must, without “inserting” 
truth from outside or “imposing” external goals, participate and share 
in the activities of children. Much of it we can accept, but the teacher 
will still need more definite ideas about how he should participate, and 
in what kind of activities he should participate. The problem is not as 
much with children’s activities and teacher’s participation, as about the 
nature of them. 


Dewey’s own vagueness is understandable in the light of his moral 
theory and the conception of education as “growth”. One can even say 
that the absence of direct commitment is quite consistent with his basic 
philosophical and educational conceptions. Certainly this leaves the 
teacher free to decide about classroom activities and direction. But on 
the other hand, and not surprisingly, it also allows for serious disagree- 
ment on those elements in Dewey’s teachings which each teacher may 
consider essential for the progressive liberation of creative intelligence. 


THE ATTEMPTED CLARIFICATION: Experience and Education (1938) 

Dewey’s latest discussions on education are aimed at rescuing his 
philosophy of education from many alleged misconceptions, and they 
record his reactions to certain developments in the activity schools of 
the “newer education”. Writing in 1926 (only ten years after the 
publication of his most influential work Democracy and Education), 
on the problem of the relation of “individuality and its adequate develop- 
ment to the work and responsibilities of the teacher”, Dewey says: 

There is a present tendency in so-called advanced schools of educational 

thought ... to say, in effect, let us surround pupils wtih certain materials, 

tools, appliances, etc., and then let pupils respond to these things according 

to their own desires.... 

Now such a method is really stupid. For it attempts the impossible, which 

is always stupid .. . Since the teacher has presumably a greater background 

of experience, there is the same presumption of the right of a teacher to 

make suggestions as to what to do, as there is on the part of the head 

carpenter to suggest to apprentices something of what they are to do.17 
Whether the “present tendency” Dewey complains of has been partly 
the result of his own teachings or not, it is for the historian to say. But 
we can see that here the teacher has become “the head carpenter”; he is 
still a sharer and learner, but now he has “a positive and leading share 
in the direction of the activities”.1® The emphasis is on his “peculiar 
responsibility for the conduct of the interaction’”;’® it is his “business. . . 
to see in what direction an experience is heading”.?® The educator is 
also urged to evaluate his present work with reference to “a future 
whose objects are linked with those of the present’.** 
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Consistently enough, there is also the warning against any direct 
equation between experience and education. ‘For some experiences are 
mis-educative’.? It is the quality of the experience that is important. 
The quality of experience has two different aspects, the immediate aspect 
of agreeableness or disagreeableness, and its effect upon later experi- 
ences. And, Dewey says: 

The effect of an experience is not borne on its face. It sets a problem to the 

educator. It is his business to arrange for the kind of experiences which, 

while they do not repel the student, but rather engage his activities are 

nevertheless, more than immediately enjoyable since they promote having 

desirable future experiences.?* 
Clearly, Dewey is repudiating a strict “either-or” approach between the 
immediately enjoyable and the desirable future effects. He is also main- 
taining that learning through activity is not incompatible with “thought- 
ful planning in advance” nor is the educator’s “long look ahead” with the 
“legitimate freedom of those being instructed”. All this is quite clear. 
But there is a problem. 


Once we give up the “immediately enjoyable” as the sole criterion 
for educative experience and begin considering the effects of present 
activities upon later experiences in measuring the educational results of 
these activities, we come to face the problem. How do we know, in the 
context of Dewey’s theory of valuation, what future experiences are 
worth having? That present experiences will have effects in the future 
cannot be doubted, but how do we ascertain now what kind of future 
growth is desirable? The teacher, if he is to fulfil the assigned role, must 
know the specific content of a present value judgement about growth. 

Dewey tries to supply the answer we need. In one well-known 
passage he says: 

That a man may grow in efficiency as a burglar, as a gangster, or as a 

corrupt politician, cannnot be doubted. But from the standpoint of growth 

as education and education as growth the question is whether growth in this 

direction promotes or retards growth in general. Does this form of growth 

create conditions for further growth, or does it set up conditions that shut 

off the person who has grown in this particular direction from the occasions, 

stimuli, and opportunties for continuing growth in new directions??4 
This is clearly a rejection of “present-ism” in education. But does this 
passage contain anything to specify direction? Is it possible, without 
admitted allegiance to certain pre-conceived aims, to translate this 
passage as a guide to classroom practice and school policy? How do we 
know, when in terms of Dewey’s philosophy we are not supposed to look 
beyond an end-in-view that arises in the mind as a response to a specific 
problematic situation, whether a particular growth will promote or retard 
growth in general? And what, after all, is “growth in general’? It is 
possible that a particular growth in one direction will promote further 
growth in some directions while retarding growth in some other dir- 
ections. Which way to choose? How do we determine what would 
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contribute most to “growth in general?” And above all, how does 
this notion of growth and further growth determine the nature of growth, 
that is to say, introduce the idea of desirability and the sense of direction? 
For it is possible to conceive the process of growth with “an added 
capacity for growth” at every stage going merrily in the wrong (i.e. 
undesirable) direction. Has not the Devil grown? 


And, quite apart from the moral ambiguity (about “new directions’) 
but equally important, perhaps, is the need for some criteria to determine 
the kind of experiences that are good for creating conditions for further 
experiences. We may, as John L. Childs points out, agree with Dewey 
that whatever: 


has the tendency to promote “growth in general” is desirable and therefore 
good, and still feel the need of definite standards by which we can distinguish 
experiences which have this “leading on” potentiality from those that do not 
possess it.?5 


One criticism of progressive education has been that many school 
teachers failed to distinguish between “fads and frills” and activities that 
were “more truly educational”. If this distinction did not bother the 
educators, many of them must have been quite confident that they were 
only following the directions of the scoutmaster. If “in the abstract 
. . . there is no such thing as degrees or order of value”, and con- 
sequently, ‘““We cannot establish a hierarchy of values among studies’,?® 
there is then no sure way of distinguishing the educational worth of a 
course in mathematics and one on “How to be liked”. 


Concluding Remarks: 

Dewey has been concerned primarily with the formulation of general 
principles and only indirectly with their concrete, practical application. 
These principles are abstract and far-reaching, and Dewey realizes that 
“everything depends upon the interpretation given them as they are put 
into practice in the school.”?? He observes that “the general principles 
. . . do not of themselves solve any of the problems of the actual or 
practical conduct and management of progressive schools.’** Dewey 
also believes that these principles are not mere projections of arbitrary 
personal preference but are grounded in “a comprehensive philosophy’”’.”® 
He, therefore, emphasizes the need for a background philosophy, and 
recommends that these general principles and the problems which they 
may raise “have to be worked out on the basis of a new philosophy of 
exeprience”.®° If this means, as it most probably does, that Dewey’s 
educational principles are to be read, understood, and worked out in the 
light of his philosophical theories, this will not, as we have seen, help 
us to avoid the difficulties of interpretation. For, Dewey’s philosophical 
position is vague and weak at crucially important junctures; it does not 
provide much logical support to many of his educational proposals.*t We 
should also note that even where the philosophical formulations are 
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sounder, a wide range of difference can very well exist with regard to 
the practical educational meaning of descriptive theoretical formulations. 


REFERENCES 

1 N. M. Lawrence, “Education as Social Process” in C. W. Hendel (ed.), John 
Dewey and the Experimental Spirit in Philosophy (New York: The Liberal 
Art Press, 1959) p. 38. 

2 John Dewey, The Child and the Curriculum and The School and Society, Phoenix 
Books (Chicago: The University of Chicago Press, 1960) p. 15. 

8 Ibid, pp. 18-19. 

4 Ibid, p. 19. 

5 Ibid, p. 31 (Italics in original). 

6 John Dewey, Democracy and Education (New York: The MacMillian Company, 
1964), p. 50. 

7 Ibid, pp. 243-244. 

8 Ibid, 

9 Ibid, p. 51. 

10 Ibid, pp. 49-50. 

11 Ibid, p. 42. 

12 John L. Childs, “The Educational Philosophy of John Dewey”, in P. A. Schilpp 
(ed.), The Philosophy of John Dewey (Evanston: Northwestern University, 
1939), p. 434. 

18 John Dewey, Democracy and Education, p. 241. 

14 Ibid, p. 242. 

15 Richard Hofstadter, Anti-intellectualism in American Life (New York: Alfred A. 
Knopf, 1964), p. 377. 

16 John Dewey, Democracy and Education, p. 160. 

17 John Dewey, et al, Art and Education (The Barnes Foundation Press, 1929), 
p. 180. 

18 John Dewey, Experience and Education (New York: Collier Books, 1963) p. 58. 

19 Ibid, see also p. 40. 

20 Ibid, p. 38. 

21 [bid, p. 76. 

22 Ibid, p. 25. 

23 Ibid, p. 27, see also, pp. 38, 40, 75. 

24 Ibid, p. 36. 

25 John L. Childs, American Pragmatism and Education (New York: Henry Holt 
and Company, 1956) p. 294 (Italics not in original). 

26 John Dewey, Democracy and Education, p. 239. 

27 John Dewey, Experience and Education, p. 20. 

28 Ibid, p. 21. ' 

29 See, John Dewey, Problems of Men (New York: Philosophical Library, 1940) 
p. 203. 

80 John Dewey, Experience and Education, p. 22. 

81 See, Israel Scheffler, “Educational Liberalism and Dewey’s Philosophy”, Harvard 
Educational Review, Vol. XXVI, No. 2 (1956), pp. 190-198. 


42 


Alberta Journal of Educational Research 
Vol. XIII, No. 1, March, 1967 


This study reports the results of a 
specially designed test of Four 

Spatial Concepts which was adminis- 
tered to one hundred twenty elementary 
school children from grades one to 

six inclusive in order to study the 
development of concepts of a reference 
system, distance, direction and scale. 
Developmental stages were identified 
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and others. 
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Spatial Concepts of 
Elementary School Children 


Introduction 


Programmes of study which fail to take account of the processes in- 
volved in children’s concept formation tend to be ineffectual and a waste 
of time. Consequently, there is increasing interest concerning the manner 
in which children think and the way in which they develop concepts. 
Of the many conceptual areas which have come under investigation, 
that of the child’s conception of space has particular relevance to learning 
in a number of school subjects. For example, a child’s inability to dis- 
tinguish between an object and its mirror image has important con- 
sequences for his perception and comprehension of letters, numbers, 
words, geometric figures and other spatial configurations. In terms of 
school subjects, the child’s development of a concept of space affects his 
performance in arithmetic, reading, writing, art, map work and other 
areas. 


In the investigation reported here, four spatial concepts were examin- 
ed to determine their effect on a child’s ability to read and interpret maps. 
The selected concepts were reference system, distance, direction and 
scale. These were considered fundamental to map reading and inter- 
pretation for the following reasons. A child cannot locate one point on 
a map relative to another point unless he possesses and utilizes a reference 
system. Since locations are expressed in terms of their distance and 
direction from other locations, concepts of distance and direction are also 
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needed. Scale is important because distances between points on maps 
change according to the scale used. 


The development of the four concepts was examined together with 
the effect of such factors as sex, socio-economic status, intelligence, grade 
level and chronological age. It was hypothesized that there would be no 
significant correlation between each of the spatial concepts and the 
separate factors. 


Background and Significance of the Study 

Before a child can interpret the meaning and recognize the significance 
of the information contained on a map, he must be taught how to read 
the map. As Kohn has put it, “children need to learn how to read maps 
before they read maps to learn”. Since maps play such an important 
role in geography and social studies programmes, several educators have 
suggested that map readiness programmes should be developed to give 
children experiences with maps as early as possible. However, while 
most authorities agree that map study can profitably be introduced in 
the primary grades, there is widespread disagreement as to what skills 
should be introduced and when the best time for their introduction might 
be. 


Kohn has pointed out that “special efforts must be made to develop 
particular skills at a time when the student is mentally capable of under- 
standing a certain concept”.2 However, very little research has been 
conducted in this area and all that is available at present are suppositions 
about what is or is not too difficult for various groupings. Consequently, 
the sequencing of existing map study programmes has been based on 
limited observation and a paucity of research evidence. 


Among the few studies which have dealt with children’s spatial 
concepts, that of Piaget* stand out as the most extensive. In discussing 
the development of a system of references for the orientation of objects 
in space, Piaget claims that it is not until the level of formal operations 
(age eleven or twelve) that the construction of true co-ordinate systems 
or frames of references can occur. Based on his investigation of the 
development of a concept of a natural axis system,‘ Piaget states that 
this develops in three successive stages the last of which is completed 
at the age of approximately seven. He further states that the develop- 
ment of a concept of scale begins at about the age of seven to ten but 
is not complete until the ages of eleven to thirteen. 


Piaget’s work has been subjected to considerable criticism due to his 
sampling and experimental techniques and researchers who have:attempt- 
ed to replicate and validate his findings have met with varying degrees 
of success. Rivoire’ and Satterly* have observed Piaget’s stages for the 
development of the concept of a reference system but both researchers 
found that the development occurred much later than Piaget had claimed. 
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Similarly, Sorohan’? found the concept of scale appeared later than the 
ages Piaget had specified. The present study attempted to resolve some 
of this conflicting evidence and to determine the relationship between 
the development of four spatial concepts and each of the factors of sex, 
socio-economic status, grade level, intelligence and chronological age. 


Experimental Design 


A battery of tests called “The Test of Four Spatial Concepts” was 
designed by the investigators and administered individually to a sample 
of one hundred and twenty children in grades one to six inclusive. The 
sample consisted of twenty children from each grade level with sex 
equally repesented for each grade. The children ranged in age from 
six to twelve years and were enrolled in the Edmonton Public School 
System when the testing programme was carried out during May and 
June, 1965. 

The Instrument 

Each child was involved in two separate testing situations. In the 

first, an intelligence test was given and in the second the Test of Four 
Spatial Concepts was administered. The latter consisted of five subtests 
and a total of thirty items each of which required the child to manipulate 
certain objects in making his/her response. The subtests were presented 
as follows: 
Subtest I—Artificial Axes: This subtest contained eight items and was 
designed to measure the subject’s development of the concept of a 
reference system utilizing artificial axes. It was hypothesized that if a 
child had developed the concept of a reference system involving such 
axes, he would be able to use them to replicate the configuration of a 
pattern of markers. The apparatus consisted of four cards which contain- 
ed varying degrees of cues to artificial axes systems and four configur- 
ations in the form of patterns of markers. The test required the child 
to replicate each configuration on a card with the same degree of axes 
cues but no markers. 


In each case, the cards were presented in two orientations. First, 
the cards were placed so that the card with the pattern of markers was 
turned 90 degrees relative to the blank card in front of the subject. 
After the subject had attempted all four items in this manner, the rotated 
card was placed parallel to the blank card and the child repeated the 
sequence. The cards were rotated in an attempt to discover (1) whether 
the subject would take account of the discrepancy in orientation, (2) if 
he could mentally align the two cards, and (3) which orientation would 
be most difficult. The positions of the cards are shown in Figure I. 


Subtest II—Distance: This subtest was designed to measure the subject’s 
concept of distance and contained five items. Pairs of objects with 
specified distances between them were placed on a table before the 
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Examiner (e) Examiner 


Subtest I Rotated Orientation Subtest I Parallel Orientation 


FIG. | 


child, who was asked to observe the distance and then set the objects 
up again with the same distance separating them. 


Subtest III—Natural Axes: Patterned after a test used by Piaget, this 
subtest contained nine items and was designed to measure the concept 
of a natural axis system. The apparatus consisted of a number of objects 
and two model farms separated by a screen. The test required the 
subject to observe the placement of an object on one model and then to 
place a similar object on the second model in the same location. The 
second model was rotated 90, 180, and 270 degrees to prevent the subject 
from using his own position relative to the model as a guide for placing 
the objects. 

Subtest [V—Direction: This subtest, designed to measure the concept of 
direction, contained three items. The apparatus consisted of a pair of 
identical models of a crossroads and fields separated by a screen. The 
subject was shown a direction on one model and was required to indicate 
this direction on the second model which, in the meantime, had been 
turned 90, 180 and 270 degrees consecutively. 

Subtest V—Scale: This subtest contained five items and was designed to 
measure the concept of scale. The apparatus consisted of a model farm 
and five cards upon which cardboard shapes of various sizes were 
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fastened. These shapes represented buildings which were placed on the 
model farm. The test required the subject to choose the correct size of 
building from a group of five sizes. 


Scoring 


The artificial and natural axes subtests (subtests I and III) were 
scored by means of plastic overlays which allowed an error of one-half 
inch in the placement of each object. If the object was placed within this 
margin of error, a score of one was assigned, otherwise the score for that 
item was zero. In the subtests on distance, direction and scale (subtests 
II, IV and V), a score of one was assigned for each correct answer and 
zero for each incorrect response. 


Statistical Analysis of the Results 


To determine the internal consistency of each subtest, the inter- 
correlations of the subjects’ scores on each item were computed. This 
analysis showed that each of the subtests on natural and artificial axes 
and the subtest on direction measured separate factors but that all the 
items in a given subtest were highly related. In the case of the subtest 
on distance, the analysis revealed that no one common factor was being 
measured but that in general, the subjects viewed the items as distinct 
from each other. Results for the subtest on scale indicated that three 
of the five items measured a common factor but the two items which 
involved non-rectangular shapes were not related. This was interpreted 
to mean that a subject’s correct choice of one of the rectangular shapes 
led to a high probability that he could correctly choose the scale for the 
other two. This relationship did not hold in the case of non-rectangular 
shapes. 

The research hypotheses were tested by examining the intercor- 
relations between each subject’s scores on the Test of Four Spatial 
Concepts and his/her sex, socio-economic status, grade level, intelligence 
and chronological age. Because there was a possibility that subjects’ 
scores within a grade level might vary according to sex if intelligence 
was held constant, a two-way analysis of covariance was computed. This 
analysis showed that the difference between the means of the sexes in 
any grade level was not statistically significant in the development of the 
four spatial concepts. 

: Summary of Findings 
1. No significant correlation was found to exist between sex and the 
devlopment of the four concepts. The part of this finding which 
pertains to the concept of a reference system concurs with the find- 
ings of Rivoire’ who also found that sex did not have any effect. 
2. No significant correlation was found between the socio-economic 
status of the sample and the development of any of the four concepts. 
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This finding does not substantiate Vinacke’s® claim that socio- 
economic status effects concept formation. However, it may be that 
social class membership is more important in the primary grades 
and that the effect of this factor may tend to lessen as the child 
progresses through the grades. 

There was a significant correlation between chronological age and 
the development of four concepts. This agrees with the findings of 
Dodwell® who concluded that an over-all ability to deal with spatial 
concepts is a function of age. Since the exact nature of this relation- 
ship is not explicit, this finding should not be interpreted as meaning 
that an increase in the development of these concepts will necessarily 
follow an increase in the subject’s chronological age. 


The intelligence of the sample was found to be significantly related 
to the development of concepts of a reference system, direction and 
scale. It was not found to be significantly related to the development 
of a concept of distance. However, it should be noted that the scores 
for this subtest were low for all subjects and that there was a lack 
of internal consistency within the test itself. 


There was a significant relationship between the subjects’ grade 
level and the development of the four concepts. However, since this 
developmental increase was linked with chronological age and with 
one exception intelligence, no one of these factors can be said to 
explain the increase in its entirety. 


Four stages in the development of the concept of a reference system 
utilizing artificial axes were observed. While the characteristics 
of these stages matched those described by Piaget, the stages in this 
sample occurred from one to two years later than Piaget found with 
his subjects. 


Three stages in the development of a concept of reference system 
utilizing natural axes were observed. Again these stages and their 
characteristics were similar to the stages Piaget describes but the 
ages at which they occurred were found to be as much as two to 
three years later. This finding and the previous one concur with 
the findings of Satterly® who also found that the development of 
a concept of reference systems occurred later than Piaget has claimed. 


Three stages in the development of the concept of direction were 
observed. These stages appeared to be related to the subject’s 
ability to use a system of reference points and approximated the 
logical development of thought processes as outlined by Piaget. 


Three stages in the development of the concept of scale were observ- 
ed. They were similar to those described by Piaget, but once again 
the ages at which the stages occurred were later than the ages Piaget 
found. This finding supports that of Sorohan’ who also found the 
development of this concept to occur later than Piaget claims. 
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Most subjects found the pattern of markers in the artificial subtest 
easier to replicate when the cards were parallel rather than rotated. 
Subjects in grades one and two evidenced little or no awareness of 
the need to rotate the cards and subjects up to and including the 
grade five level frequently used mirror images, 90, 180 and 270 
degree rotations when attempting to copy the configurations. 


Conclusions and Implications 


Programmes designed to be used in teaching map reading and inter- 
pretation to elementary school children should incorporate clear 
identification of the spatial concepts necessary for the development 
of these abilities. Furthermore, the authors of such a programme 
should be cognizant of the level of conceptual development character- 
istic of the children for whom the programme is intended and strive 
to match the new concepts in the programme with the cognitive 
devlopment one might expect from these children. 


To facilitate conceptual development, and since it is recognized that 
concept formation is closely related to experience, children should 
be provided with numerous opportunities to engage in situations 
structured to develop specific concepts. 


Educators realize that while a child may normally reach a certain 
stage of conceptual development for a particular concept at a speci- 
fied age, it does not follow that his concept could not have been 
developed earlier. Rather, it is quite possible that the development 
of certain concepts might be facilitated by special teaching to develop 
these concepts at a much earlier age. 


In order to facilitate the development of the concept of a reference 
system, children beginning in grade one should be given experiences 
in which they are required to express the location of one point 
relative to another in terms of some form of a co-ordinate axis system. 


This study indicates that children appear to have great difficulty 
in visually estimating small distances. Since this skill is necessary 
in map reading and interpretation as well as in mathematics, art, 
music and other subjects, efforts should be made to develop a series 
of lessons which could be used to enable children to develop this 
ability more fully. 


Since a concept of direction is essential in any form of map reading 
and interpretation, lessons should be designed for use in teaching 
children how to utilize reference systems to avoid confusing dir- 
ections. 

According to the results of this study, children have relatively little 
awareness of the concept of scale until approximately the ages of ten 
or eleven. However, it is possible that through teaching, the develop- 
ment of this concept could be hastened. Children should be given 


49 


J. O. Towler and L. D. Nelson 


np 


4 


opportunities to work with a variety of real objects of various sizes 
and scales and helped to discriminate between the scales. 


The finding that some children visualize certain spatial configurations 
as reversed or as mirror images and that they are not aware of this 
alteration in their perceptions has important implications for the 
fields of reading, writing, art, mathematics, map study and any other 
field where a child is required to work wth spatial configurations. 
Educators should be aware of the occurrence of this type of behaviour 
and some form of test should be developed and administered to 
identify children who experience perceptual difficulties of this nature. 
Similarly, procedures for overcoming these perceptual errors should 
be developed to aid children who commit these errors. 
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Since the publication of Getzels and 

Jacksons’ study of the relationships among 
creativity, intelligence and achievement many 
studies have been undertaken. In this article 
the author reports research which, though not 
wholly supporting the thesis, provides significant 
support for the view that measures of divergent 
thinking add a valuable dimension to achieve- 
ment prediction. This and other studies carried 
out during the past ten years point to the need 
for a well designed longitudinal study to 
establish reliability and validity for “divergent 
thinking” tests and demonstrate the worth of the 
dimension in ability measurement. 
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Creativity, Intelligence 
and Achievement” 


Despite considerable disagreement concerning creativity’s nature, 
personality correlates and relationship to conventional intelligence, a 
large number of studies in recent years including those of Getzels and 
Jackson,! Palm,? Brown,’ Torrance*® and Cline, Richards and Needham’ 
have reported significant relationships among creativity, IQ and achieve- 
ment measures. The usual technique employed to demonstrate this 
interaction among the three variables has been based on the Getzels and 
Jackson procedure.’ These authors selected a “creative” group consist- 
ing of children high on creativity but not commensurately high on IQ 
and, an “intelligent” group consisting of children high on IQ but not 
commensurately high on creativity. They reported that “the achieve- 
ment scores of the two groups were equally superior to the achievement 
scores of the school population as a whole’.® Furthermore, this equal 
superiority of performance was achieved “despite the 23 point difference 
in IQ between the high creatives and the high IQs”.1° The Getzels- 
Jackson findings were supported by a series of no less than eight studies 
conducted by Torrance.'! In six out of the eight, his findings resembled 


*This study, carried out while the author was a student in the Department of 
Educational Psychology of the University of Alberta, was partly supported by 
an A.A.C.E.R. grant and was conducted under the supervision of Dr. C. C. 
Anderson, to whom the author’s thanks are due. 
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those reported by Getzels and Jackson, while the two schools in which 
the Getzels-Jackson effect was not observed were characterized, accord- 
ing to Torrance, by heavy emphasis on convergent thinking. 


However, a series of studies by Yamamoto,’”**1*5 were not un- 
equivocally supportive of the Getzels-Jackson effect. Yamamoto’s studies 
are particularly important because he tried to avoid procedures leading 
to apparently significant findings which were, in fact, mere methodo- 
logical and statistical artifacts, grounds on which several authors like 
Burt?® and DeMille and Merrifield’? have criticized the Getzels and 
Jackson study. It is probably genuinely possible, by the use of appropri- 
ate tests, to sample a cognitive dimension of creativity, which “possesses 
a degree of internal consistency and pervasiveness which is kindred to 
that possessed by the conventional intelligence dimension”.‘* The inter- 
relationship between creativity and achievement can only be properly 
understood by studying high creativity, not merely in the absence of 
high IQ as Getzels and Jackson did, but in its presence as well. Hence, 
Getzels and Jackson-type studies err in defining highly creative in- 
dividuals as those high on creativity but not on IQ and highly intelligent 
individuals as those high in IQ but not creativity. In dealing with only 
High IQ-Low Creativity (High-Low) and Low IQ-High Creativity (Low- 
High) groups, such studies overlook two important groups—the group 
consisting of those children who are high on both qualities (the High- 
High group) and the group low on both (the Low-Low group). These 
groups possess characteristic patterns of school achievement and are 
well worth further study. 


If creativity scores are significantly related to achievement and can 
usefully complement conventional measures of intelligence, it should 
be possible to discriminate between children of similar IQ on the basis 
of creativity scores. The achievement of children high on both qualities 
should surpass those merely high on intelligence (Getzels and Jackson’s 
“intelligent” group), while children low in IQ but high in creativity 
(Getzels and Jackson’s “creative” group) should surpass those low on 
both qualities. Hence, the present study is concerned with extending 
the usual kind of creativity-achievement study by including the two 
groups frequently ignored (the High-High group and the Low-Low 
group) and comparing the relative academic achievement of all four 
groups. 

Method 
Subjects 

The subjects consisted of virtually the entire grade seven population 
of a large Edmonton junior high school. Of 345 children enrolled, 320 
completed the entire test battery and findings reported in this paper 
are based on scores obtained from those 320 children. The subjects in- 
cluded 170 boys for whom the mean verbal IQ was 114.7 (SD = 15.2; 
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range 79 to 148), while the corresponding figure for the 150 girls was 
113.8 (SD = 13.6; range 88 to 150). The mean age of the boys was 13 
years 10 months (SD = 16.6 months; range—11 years 1 month to 16 
years 1 month) and the girls 13 years 2 months (SD — 17.3 months; 
range— 11 years 7 months to 16 years 1 month). 


Tests 
Scores were obtained on the appropriate level of the Lorge-Thorn- 
dike scale, verbal Form A (IQ) and six “divergent thinking” tests. 
This group of tests included: 
1. Seeing Problems (Devised by Guildford and associates, reported by 
French, Ekstrom, and Price.?®) 
2. Tin Can Uses (Torrance?°) 
3. Consequences (Guildford and associates, reported by French et al. ) 


4. Symbol Production (Guilford and associates, reported by French 
et al,??) 

5. Circles (Torrance?*) 

6. Hidden Figures (Guilford and associates, reported by French et al.**) 
Finally marks (at the most recent end-of-year exams) on “core 
courses” including English, Mathematics, Science, and Social Studies 


were obtained and summed to yield a “academic average” for each 
child. 


Procedure 

The tests were all administered to the 320 subjects on the same day, 
following instruction for administration in the test manuals. Sub- 
sequently, the IQ test was also scored according to the manual in- 
structions. However, in view of the doubtful reliability (Wodtke?>) and 
validity (Vernon”*) of the “divergent” tests, a different prodecure was 
adopted in scoring them. As Torrance?’ has pointed out, this kind of 
test may be scored for “fluency”, for “flexibility”, for “originality”, or 
for several other dimensions. For the purposes of the present study, 
scoring was for originality. This method involves allotting weights for 
each subject’s responses to each item of each test, the highest weights 
going to those responses which are least common within the entire 
sample. Of course, a response must be relevant to the particular test 
item and not merely bizarre, before it receives any credit at all. 
Weights are as follows; responses appearing on more than 15% of 
protocols—O; responses appearing between 7% and 15%—1; responses 
appearing from 3% to 6%—2; responses appearing 1% or 2%—3; 
responses appearing less than 1%—4 points. These weight differ from 
those employed by Torrance and were modified in order to avoid scoring 
as 0 the large number of responses which appeared on 10% to 15% 
of protocols. These responses, which would have received no credit in 
the Torrance weighting system, were argued to be sufficiently unusual 
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to warrant being taken into account. The data yielded by this procedure 
are more objectively defined than is usual in studies of creativity, and 
provide an operational definition of what the present author under- 
stands the term to mean. 


Although the procedures outlined here are directly based on the work 
of Torrance and associates, the present approach differs by concentrating 
on only one dimension of the creativity concept. This difference in 
approach has important implications for any comparison of findings in 
the present study with those of Getzels and Jackson, or Torrance. In 
particular, it means that direct comparisons are not strictly possible. 
However, this loss of direct comparability is suffered at the gain of 
objectivity of scoring procedures and of reliability in the data obtained, 
since Mackler,”* for example, has shown that scoring for originality alone 
markedly increases the reliability of “divergent” test scores. The de- 
viation from strict adherence to Torrance-type procedures also has an 
important methodological implication which will be discussed in the 
following paragraphs. 


After test scoring had been completed, a single, composite creativity 
score was obtained for each subject by summing stanine scores on each 
“divergent” test, stanines being employed to avoid difficulties associated 
‘with large differences in test variances. Subsequently, the total group 
was divided into high and low subgroups (above and below the median) 
on both creativity and IQ. Finally, four experimental groups were 
defined: these four groups comprised those children above the median 
on both IQ and creativity (the High-High group), those above the median 
on IQ but below in creativity (the High-Low group), those below the 
median in IQ but above in creativity (the Low-High group) and those 
below in both (the Low-Low group). 


Basic to the technique of obtaining a composite creativity score by 
simply summing scores on several different tests, is the assumption that 
the scores are directly additive, in the sense that the different tests yield- 
ing the sub-scores all measure essentially the same single thing. That 
is, it is assumed that what Meredith calls ‘a unidimensonial latent attri- 
bute’? underlies the different tests, so that they are “homogeneous” in 
the sense proposed by him. In fact, the usual kind of study investigating 
the relationship between creativity and achievement (e.g. Yamamto**), 
employs tests sampling various of the dimensions postulated by Torrance** 
(e.g. fluency, flexibility, originality, and so on). Hence, when the tests 
are summed to yield a total creativity score, admittedly different aspects 
of the creative processes are mixed in together. Whether this procedure 
is valid or not is unknown at present. 


In the present study, by contrast, difficulties associated with the 
question of sub-score additivity have been reduced by confining the 
creativity variables to the single dimension of originality. In this case, 
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the assumption of additivity is clearly reasonable. Again, however, strict 
comparability with earlier findings has been lost by scoring for originality 
only. 

Subsequent to the procedures outlined, achievement scores were 
compared for the four I1Q-Creativity groups divided according to sex, 
using the two-way analysis of variance model suggested by Winer.* 


Results 


Mean scores and standard deviations for the 170 boys and the 150 
girls on all three variables are shown in Table I. 


TABLE I 
IQ, CREATIVITY AND ACHIEVEMENT SCORES 
" I.Q. Creativity Achievement 
G —_—— _] — | a 
Mes Mean | S.D. Mean S.D. Mean | S.D. 
| 
BOYS | 
High-High ..... 58 123.5 7.57 36.2 4.62 69.6 8.50 
High-Low ........ 27 125.2 6.17 4 2.75 63.5 9.01 
Low-High ....... 26 105.3 8.83 35.3 4.85 56.6 9.91 
Low-Low_ ....... 59 100.6 9.27 23.9 4.73 51.9 10.00 
GIRLS 
High-High .... 43 126.4 9.60 35.7 4.91 70.8 80.6 
High-Low ........ 32 123.1 7.45 29.9 3.96 63.7 8.17 
Low-High ....... 28 105.7 4.70 34.1 2.91 58.7 9.31 
Low-Low ....... 47 101.0 6.57 24.4 3.70 51.8 9.64 


Results of the analysis of variance are shown in Table II. 


TABLE II 
SUMMARY ANALYSIS OF VARIANCE FOR IQ-CREATIVITY GROUPS, 
SEX AND ACHIEVEMENT 


Source Sum Square df Mean Square F P 
Grong say i..d es 1345.20 3 448.40 5.26 <.01 
SO Ta eee PUe canard 36.16 ef 36.16 42 N.S. 
Interaction, %0.).s0)4 108.59 3 36.16 42 NS. 
OTR ee ot oe 26579.28 =H Le LS ee eae ee eee 


The data satisfied the requirement that cell variances be homo- 
geneous (F = 1.54, df=—8, 58). 

Subsequently, in view of the absence of sex differences, correspond- 
ing male and female IQ-Creativity groups were combined, and compari- 
sons among individual cell means carried out using the studentized range 
statistic (q), calculated according to the procedures outlined by Winer.** 
The revelant statistics are shown in Table III. 
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TABLE III 


STUDENTIZED RANGE STATISTICS (Q) FOR MEAN DIFFERENCES 
IN ACHIEVEMENT 


we| a Fr 

™ 6B Bo Gh 0  B Bt Bob a os 
Soo yA 9 Bi telequenll el tena Baualoet im meres 
A ite oe 1 Pr aan - >t a oan iP 
s "ab “bb oo 8 mB mB > 8 ae 
in in if re ils rer ase nm ee 
q 2.95 5.42 8.18 2.64 ye! 5.59 
p < .00 ee Ali <.01 <a 00 <.01 <0 

Discussion 


A useful way to look at these results is to examine the mean dif- 
ferences for each pair of groups, considering the extent to which 
differences obtained in each case are consistent with the hypothesis 
that creativity is strongly related to academic achievement. This can 
be done effectively by adopting the highly convergent view that IQ tells 
us all we need to know about intellect and attempting to maintain it 
in the face of the present data. The significant differences between 
the High-High group and the Low-Low (q = 8.18; p < .01) are entirely 
predictable on the basis of IQ alone so that, strictly speaking, the 
concept of creativity is not needed to account for them. Of course, they 
are also predictable on the basis of creativity alone, so that it could be 
argued that the concept of IQ is not needed at all. However, interpreta- 
tion of results in the way most favourable to IQ and least favourable to 
creativity, lends strength to any positive findings. The High-High group 
also surpassed the Low-High group (q=— 5.42, p < .01) but, again, the 
concept of creativity is not needed to account for these differences.. In 
fact, the difference between the High-High group and the Low-High 
group is not predictable on the basis of creativity scores, since both 
groups are high on that variable. 


The remaining findings, however, definitely suggest that creativity 
scores are useful in discriminating between high and low achievers, by 
permitting predictions not possible on the basis of IQ alone. Comparison 
of the High-High group with the other high IQ group (the High-Low 
group) is especially revealing, since both these groups were above the 
median in IQ, although on opposite sides of it as far as creativity was 
concerned. Hence, if creativity is closely related to achievement, the 
High-High group should differ in achievement from the High-Low group, 
despite the absence of IQ differences. In fact, large differences in 
achievement were observed (q= 2.95, p< .05). Similarly, the Low- 
High group should surpass the Low-Low group and again mean achieve- 
ment scores were, in fact, significantly different (q = 2.58, p < .05). 


Hence, these findings support the hypothesis that the kinds of tests 
often described as measuring “creativity” are usefully related to academic 
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achievement, despite the fact that, strictly speaking, their predictive 
validity is unknown and will remain so until a long-range study of the 
Terman type** is carried out. The data reported here suggest that, 
when creativity test data are taken into account, finer discriminations 
between students are possible than those yielded by IQ scores alone. 
This point has implications for the concept of “over-achievement” and 
supports those authors who have argued that “underestimation” more 
meaningfully describes the phenomena usually accounted for by the use 
of the former term. 


Of course, bearing in mind the significant correlations between 
creativity and IQ measures reported in other studies and summarized 
elsewhere by the present author,*® this may all mean little more than 
that taking repeated measures of the independent variable (intellect) 
permits better sorting out in terms of the dependent variable (achieve- 
ment). Hence, the relatively weak relationship between creativity scores 
and achievement may be interpreted by some educators as indicating 
the relative unimportance of creativity tests in comparison with more 
conventional measures. On the other hand, it might also be seen by 
some as evidence of the extent to which our schools are dominated by 
emphasis on convergent processes. 
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The California Psychological Inventory 
(C.P.I.) was administered to 377 Canadian 
ninth grade students who had been 
divided into three achievement cate- 
gories (Failures, Mediocres, and Honours) 
on the basis of a Provincial academic 
examination. A formula developed by 
Gough (1964) which utilized six weighted 
C.P.I. variables significantly differ- 
entiated between the three achievement 
groups. A chi-square also indicated 

that these three achievement levels 

were related to various indices of 

social class. The relationship 

between the meaning of the C.P.I. 
variables and the indices of social 

class was discussed. 


THOMAS E. LINTON 


University of Wisconsin-Milwaukee 


The C.P.I. As A Predictor 


of Academic Success 


A number of psychological studies have utilized the California Psycho- 
logical Inventory (C.P.I.) as an effective measuring device for the study 
of personality factors involved in academic achievement. In one such 
approach, Snider and Linton’ administered the C.P.I. to 47 high achieving 
and 47 low achieving high school students. The results showed that five 
out of the total 18 variables on the C.P.I., including responsibility (Re), 
self-control (Sc), good impression (Gi), achievement via conformity 
(Ac), and intellectual efficiency ( Ie), significantly differentiate between 
the two groups. Pierce? also compared high and low achieving high 
school students and found that five of the fourteen scales he used 
significantly differentiated between the groups. Only three of the five 
(Re, Ac, and Ie), however, were synonymous with those of Linton and 
Snider. Keimowitz and Ansbacher® likewise found thirteen of the C.P.I. 
scales to differentiate significantly between over-achievers and under- 
achievers in mathematics. In another more comprehensive study, 
Lessinger and Martin‘ found the C.P.I. able to significantly differentiate 
between gifted and average junior high school students. 
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The most comprehensive and statistically valid study, in terms of 
large scale sampling, using the C.P.I. as a predictor of student achieve- 
ment, was carried out by Gough.’ In this study 571 males and 813 
females in the original sample, and 649 males and 722 females in a sub- 
sequent cross validation study, were tested. Utilizing a multiple re- 
gression technique, Gough constructed four equations, all of which pro- 
duced a “predicted grade point average” in the form of a T-score. The 
validity coefficient for these four equations ranged from .55 for the 
three using only the C.P.I. variables, to .68 when the I.Q. was weighted 
also. These coefficients are impressive when one considers that rarely 
do personality test variables correlate above .40 with any objective in- 
dicator of behaviour. 

The foregoing studies indicate that a large number of personality 
factors are involved in academic achievement. Furthermore, these per- 
sonality factors do not necessarily correspond to the standard concepts 
of basic ability and intelligence. Obviously, attitudes and secondary 
needs, both of which are culturally determined, play a large part in 
academic success. The purpose of the present study was to determine 
empirically whether these findings also hold for a Canadian high school 
population. 

Method 

As part of a larger Canadian study, the C.P.I. was administered to 
three groups of ninth grade students. Each year in the province all 
public school students in ninth grade take Provincial Examinations ad- 
ministered by the school and the Department of Education which de- 
termine their placement in different academic patterns in the tenth 
grade. These examinations are very important to the child for the 
individual standing on the test is a key factor in his subsequent place- 
ment and career in the Provincial public schools. After all the ninth 
grade students have taken these examinations, their aggregate scores 
are divided into stanines. Approximately the first two stanines make 
up the honours group, the middle six are designated mediocres (pass), 
and the lower two groups are failed. The honours group is permitted to 
go to university. The mediocre go into a clerical or lesser academic 
area, such as technical or skilled crafts. Individuals in the failure group 
frequently drop out and enter the lesser trades avaliable within the 
Province. 

For the present study, all of the honours and failures, and a random 
sample of the mediocres, were given the C.P.I. Extraneous factors such 
as apathy and ruined test blanks lowered the effective sample of the 
three groups, rendering in all 124 honours, 164 mediocres and 89 failures 
for a total of 377 usable C.P.I. scores. After individual C.P.I. scores 
had been derived, they were classified into their respective categories 
of either honours, mediocres, or failures as determined by the Provincial 
examinations. 
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It was decided that the most efficient method of using the C.P.I. to 
predict academic achievement or failure was to use one of the formulae 
for predicting GPAs (Grade Point Averages), which were originally 
reported by Gough. The formula made use of only six C.P.I. variables, 
including responsibility (Re), Socialization (So), good impression (Gi), 
achievement via conformity (Ac), achievement via independence (Ai), 
and intellectual efficiency (Ie), and is stated: G.P.A. = 20.116 + .317Re 
+ .192S0 — .309Gi + .227Ai + .244Ie. Therefore, the makeup of a high 
GPA would include a positive amount of all avariables in the formula 
except Gi. A thorough explanation of the meaning of these variables 
has been given elsewhere.® 
Statistical Analysis 


A three-way single classification analysis of variance comparing the 

three main groups was programmed for a 1401 IBM computer and the 
theoretical G.P.A.s for each subject were punched into cards and 
analyzed by this procedure. Subsequently, a Newman-Keuls Test on All 
Ordered Pairs of Means was performed to test the respective differences 
between the means of each main group. This test is analogous to per- 
forming three separate t-tests between the three means but has the 
advantage of being a more sensitive measure since it does not allow the 
probability of chance significance to become greater with each successive 
comparison.’ Figure I shows mean profiles of the three groups. 
Note that with only one exception, socialization, the groups are ordered 
in the predicted manner. The analysis of variance comparing the theo- 
retical G.P.A.s of the three groups showed a significant overall difference 
between the groups (F 2,374 = 103.7; p < .001) and the Newman-Keuls 
Test indicated that all three means were significantly different from one 
another (q = 2.48, 7.16, and 4.67; p < .01).° It was therefore concluded 
that the C.P.I. significantly distinguished between the mean levels of 
academic achievement in this Canadian sample. 


TABLE I 


ANALYSIS OF VARIANCE TEST COMPARING THE 
THREE MAIAN GROUPS 


SOURCE df ss F Pp 
B/ Groups dec ciate nus Pe 3,327.40 103.7 <.001 
Wi CTOUGS ode ois tes cele ance 374 RIK RU ee ena i ae Fe 
Discussion 


It is apparent that the C.P.I. is able to significantly differeniate 
between junior high school achievement levels. For counselling pur- 
poses, instruments of this type may be a useful adjunct in the under- 
standing of academic achievement and the personality correlates which 
are involved with the different levels of achievement. While the C.P.I. 
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has been extensively used on American students, studies have not been 
done on a large scale on Canadian high school students. 


On a surface basis it would further appear that specific personality 
characteristics may be associated with various levels of academic achieve- 
ment. These personality factors may then be viewed as forming patterns 
that may be termed low achievement and high achievement academic 
styles. Utilizing this approach, the counsellor could administer tests 
like the C.P.I. as a screening device for success and failure personality 
patterns in the school. He could then proceed through counselling ser- 
vices to assist those with low achievement personality patterns. 


However, while this clinical involvement has it merits for particular 
students, it tends to ignore the basics of low achievement as a large scale 
social phenomenon. It has been shown in several studies that high 
academic achievement in high school is closely related to particular per- 
sonality styles which are characteristic of specific social class and ethnic 
life styles. 


In the present research it was found that the three achievement 
categories (i.e., Failures, Mediocres, and Honours) correlated with the 
comparable social class levels. (See Table II) There was a direct linear 
relationship between the social class background of the students and 
their achievement levels on the Departmental examinations. Hence, 
the C.P.I. predictions of academic success or failure reflect social rather 
than psychological variables. One could just as well predict academic 
success with large numbers of students utilizing social status and ethnic 
variables. 

TABLE II 


RELATIONSHIP BETWEEN STUDENT ACADEMIC PERFORMANCE AND 
CERTAIN PARENTAL SOCIAL CLASS CHARACTERISTICS 


Independent Variable x? d.f. bs 
Father’a> Occupation ae.iindl shat Ae 84.53* ‘ <.001 
(professional v. clerical) 
Joint Parent Income ee SLOQOU gy. tc eetn acura A hg 4 <.001 
(< $6 v. $6-11 v. > $12) 
Water’ Ss MAU CAT ODN as oer ante ei waited air 88.85* 4 < .001 


(< high school completed v. high school 
rompleted v. university) 


An analysis of the six C.P.I. variables involved in the prediction of 
academic achievement makes clear the personality pattern which is 
measured by the formula. Five of the variables, namely responsibility 
(Re), socialization (So), achievement via conformity (Ac), achievement 
via independence (AI), and intellectual efficiency (Ie) are obviously 
factors which are related to higher achievement in an academic setting. 
They are also personality qualities which are more commonly present 
in middle and upper class children, and in children from those ethnic 
groups that value those traits regardless of their socio-economic status. 
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The sixth variable, namely good impression (Gi) is the exception in the 
above discussion. It is easier to make a good impression regardless of 
class or ethnic origin than it is to utilize one’s intellectual energies in a 
structured academic sense and to internalize emotional controls. Hence, 
the loading on the (Gi) variable does not clearly involve either low or 
high achievement prediction. 


Implications for School Programs 

If school success is a function of personality factors which produce 
a high or low achievement pattern, it is requisite that the schools consider 
alternative curricula and teaching styles. Further, if the low achieve- 
ment syndrome has it origin predominantly in low status social groups, 
or in specific ethnic groups, it would be appropriate to design prescriptive 
school programs that effectively counter the values and motives endemic 
to these parental groups. This would be in sharp contrast to the current 
American and Canadian approach of expecting most pupils to adjust to 
relatively uniform school programmes. The traditional and current school 
programmes apply a simple standard to vastly divergent student popu- 
lations. Schools need to become far more conscious of diagnostic and pre- 
scriptive skills in the development of school programmes, and far less 
concerned with artificial academic requirements that benefit those in the 
establishment, and deprive the disadvantaged of educational opportunity. 
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The pressure for religious instruction 
in public schools is undoubtedly 
stronger in Alberta than in most parts 
of the world. Frequent requests and 
pleas for more opportunity are made 
by individuals and groups. In this 
article, the author reports the results 
of a systematically organized survey 
which reveal that only a minority of 
school systems avail themselves of the 
provisions of the School Act. 


K. H. THOMSON 
University of Alberta 


Religious Institutions in 


“Alberta’s Public Schools” 


The religious education in the school controversy has experienced 
varying degrees of intensity in the course of Alberta’s history, but at no 
time has it been resolved. Most frequently the controversy is conducted 
outside a situational context and therefore becomes rather insubstantial. 
The contestants rarely ask themselves what legal and _ institutional 
arrangements for religious instruction in the schools exists and what use 
is being made of these. This paper reviews these provisions and reports 
on the use being made of them. 


The investigation was prompted by the evidence of a continuing 
concern in this area as illustrated by two recent examples. One of these 
was the presentation of a brief to the Alberta Cabinet by the Alberta 
Veterinary Medical Association in support of a resolution passed by this 
association. The resolution reads: ‘Be it resolved that the members of 
the Alberta Veterinary Medical Association respectfully recommend to 
the Government of Alberta that courses in Ethics and Morals be taught 
in the schools in Alberta from Grades VII to XII inclusive.” What 
the association has in mind becomes clear when one reads in the brief 
the following: 


“The ethics and morals on which this nation was founded, and we trust, 
by which it will continue to be governed, are based on the great religions 
and philosophies. The teaching, of such a course as we advocate, could 
centre around knowledge of the great religions and philosophical truth, how 
these truths have been tested in the crucible of history could be revealed by 
teaching the complete story of mankind from the earliest recorded times to 
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the present. The way the observation or denial of these truths affected the’ 
rise and fall of nations and civilizations could be underscored. The fact that, 
over thousands of years, all the destructive forces of history have not been 
able to shake the central moral theme of the great teachers should assure 
our young people that the theme is not only i but comes from a higher 
authority than man himself.” 

The other example is the results of a recent poll of Leena 
school teachers and principals by the Calgary Public School Board on 
the provision for religious instruction in its schools.2, These results have 
received a good deal of radio and press notice even though it was merely 
a part of the process of reviewing all Board policies. Most of the Calgary 
teachers concerned favoured eliminating the religious instruction provid- 
ed for in section 391 of the Alberta School Act. More will be said of this 
later. 

The provisions for religious instruction in Alberta’s schools include, 
apart from curriculum content, provision for the establishment of 
“private” schools, the possibility of establishing “separate” schools, and 
legislation governing the operation of “public” schools. The users of the 
privilege/right of establishing a private school must, of course, support 
their school independently of public funds. The “separate” school is 
publicly supported but bound by the same regulations as govern the 
“public” school. The special position of the “separate” school lies in the 
homogeneity of outlook it generally recognizes and serves. 

The regulations governing religious instruction are found in sections, 
390-394 of the Alberta School Act.’ The first of these deals with school 
opening religious observances involving scripture reading and recitation 
of the Lord’s Prayer. The second provides for one half hour of religious 
instruction each day. The third concerns the right to nominate teachers 
for religious instruction. The fourth grants a student the right to with- 
draw from religious instruction conducted during the half hour period. 
The fifth is concerned with protecting the students educational oppor- 
tunities where he does not take part in religious instruction. 

The use being made of these provisions has been the subject of a study 
which showed that relatively little use has been made of the time pro- 
vided for religious instruction by the School Act, under section 391. The 
employment of the provisions that was being made was much more 
frequent in the area north of Westaskin than south of this point. In 
general, however, the instruction was geographically spotty. Although 
the information gathered proved to be not amenable to statistical analysis 
use was most common and most intensive in areas with a predominately 
French Canadian Roman Catholic population. Analysis of the findings 
showed, however, that general law cannot be appealed to for explanation 
for any particular condition. It would seem that particular circumstances 
such as the presence of a particular individual or of a particular segment 
of an ethnic or a religious group is largely responsible for initiating the 
instruction. 
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The study was limited to Alberta “public” schools operating outside 
Calgary and Edmonton. The Edmonton Public School Board has passed 
no resolution for religious instruction in the formal sense. The Calgary 
Public School Board has passed a resolution requiring one half hour of 
religious instruction each week for grades I to VI inclusive. This is 
conducted by the classroom teacher using a series of books entitled 
“Teachers’ Guide to Religious Education” published by Ryerson Press, 
Toronto. It was on this provision and the one governing school opening 
observances that the elementary teachers and principals were recently 
polled. It is reported that 75 per cent favoured discontinuing the half 
hour of instruction and only 75.7 per cent favoured retention of the 
opening observances. Lack of competence and the view that such 
instruction should not be part of the teacher’s responsibility were given 
as two of the reasons for favouring discontinuance of the half hour of 
instruction. It should be noted that although having teachers give 
religious instruction in “private” and “separate” schools is quite common, 
it is uncommon in “public” schools, except in “public” schools serving 
wholly or mainly French Canadian Roman Catholic students. Usually 
the clergy of the interested denominations conduct the classes. The study 
was conducted by means of a questionnaire circulated to superintendents 
of schools, principals and teachers, as the particular circumstances dictat- 
ed. The following are some of the findings and are based on 100 per cent 
returns. 


It was found that religious instruction under section 391 of the School 
Act was offered in only 18.5 per cent of the operating schools included in 
the study. In general either one or five periods were used in these 
schools (See Table I). Fewer senior high school grades than elementary 
and junior high school grades were involved, (See Table II). And, 
somewhat suprisingly, it was found that fewer senior high school 
grades were included where one period per week was devoted to this 
instruction than where five periods per week were used. In schools 
offering such instruction 36 per cent of the senior high schools gave it for 
five periods per week as compared with 16.7 per cent for one period. 
Such a relaitonship did not hold for the junior high school. 


TABLE I 
PERCENTAGES OF SCHOOLS OFFERING RELIGIOUS INSTRUCTION UNDER 
SECTION 391 OF THE ALBERTA SCHOOL ACT ACCORDING TO THE NUMBER 
OF PERIODS USED 


Periods Percentage 
CITY POET LOE WCE ei cee nines teem nem acelieent ince ened en cae 54.8 
TwacPeriodst Bach iW eek ececicu antec, cath kacd comincainn ong 5.5 
ag fT ig Ga LPN 1 pf a lace A ARR RIBERA AIC 7.6 
bite Shek ed Sabete ke [el oie Qiks, | alpalamedlerm ho cotnt ol he ath Rreieibnn MBE Boe eno ha, ieee i} 
Rice Periods machi Ww eels ia: eit sns.aeee ot org ce tenner 32.0 
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TABLE II 


PERCENTAGES OF SCHOOLS OFFERING RELIGIOUS INSTRUCTION 
ACCORDIING TO FOUR GRADE DIVISIONS 


Grade Range Percentage 
DES eee cen Ce Ee et eee, eee a ee 79.7 
Aton 6 thd... dno poetem de. Seeloes ..oalnnat ccorentire Gk. a % 89.5 
(Ficr a: Reena eee On ie ee eee fer er ta eee ree © twat 

tO Le en ee ee eee en en ee ee ee 25.1 


Roman Catholics availled themselves of the provisions for this in- 
struction in many more schools than did other denominations. The 
United Church and the Anglican Church were offering instruction in an 
equal number of schools. Of the numerically small denominations, the 
Pentacostal Church, the Church of Latter-Day Saints and the Mennonite 
Church showed a good deal of interest in using the provision for the 
half hour of instruction. The data relating to each denomination is 
presented in Table III. 

TABLE III 


USE OF PROVISIONS FOR RELIGIOUS INSTRUCTION IN RELATION TO 
DENOMINATIONAL STRENGTH* 


Percentage of 
Denominations Schools in which 


Percentage of Outside Denominations 
Religious Denominations of Calgary Offer Religious 
Denomination in Alberta and Edmonton Instruction** 

‘Aneiicnn 6. ee 11.8 48.10 22.0 
Baptiste ats See ed 32 49.80 4.9 
Greek Orthodox ou. 3.6 63.30 4.0 
SO Wish we ete en cca 0.5 13.80 0.0 
Lutheran). ca 2a: 9.2 62.70 8.3 
Mennonite’ s.4..200<.e 1.2 90.70 4.2 
Pen LaCOStA ee eee ues a ba 61.10 6.3 
Presbyterian oie 4.1 55.00 4.2 
Roman Catholic s....«ass! 22.4 59.90 67.0 
Greek Catholic cicccccccccn. 2.6 66.20 5.6 
United Church oc. 31.5 55.50 22.0 
Otters (882) 4%..2 Aae aety 8.8 64.10 3241. 


*All figures relating to demoninational and ethnic groups are taken from the 
1961 Federal Census of Canada. 

**Because more than one denomination may use one school this column need not 
add up to 100 per cent. 

*** About 10 per cent of these were designed simply as Protestant or non- 
denominational which would increase the participation of some or all of the 
Protestant demoninations specified. “Others” include the Church of the Latter- 
Day Saints who gave instruction in nearly 5.6 per cent of the schools offering 
instruction. 

The study indicated that a large percentage of the teachers in grades 

1, 2 and 3 do open the morning classes with the recitation of the Lord’s 
Prayer and/or scripture reading. The questionnaire asked the approxi- 
mate percentage of teachers who open the school day with the recitation 


of the Lord’s Prayer and/or scripture reading and the reporting form 
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provided checking spaces for intervals from 0 per cent to 91-100 per cent 
for four grade ranges—1-3, 4-6, 7-9, 10-12. Of the reports, 75 per cent 
checked 91-100 per cent for grades 1-3. The figure dropped to 58 per cent 
for grades 4-6, to 30 per cent for grades 7-9 and to 13 per cent for grades 
10-12. 


TABLE IV 
APPROXIMATE PERCENTAGE OF TEACHERS OPENING THE SCHOOL DAY 
WITH THE RECITATION OF THE LORD’S PRAYER AND/OR SCRIPTURE 
READING BY GRADE LEVEL 


Percentage of Teachers Opening 


School with the Lord’s Prayer Percentage of Reports 
or Scripture Reading or Both According to Grade Range 

Grades Grades Grades Grades 
1-3 4-6 7-9 10-12 

41-100 75 58 30 13 

81-90 13 23 14 3 

71-80 7 ff 14 6 

61-70 4 6 if 9 

1-10 0 0 6 29 

0 0 0 4 10 


For purposes of analysis the Province was divided roughly along the 
12th base line or through a point about eight miles south of Wetaskiwin.* 
Although about 72 per cent of the Province’s total area lies to the north 
of this line it does roughly divide the Province in a number of ways. 
About half the total population resides on each side of this line. It equally 
divides the number of operating “public” schools and the “public” school 
enrolment, (Calgary and Edmonton excluded). There are an equal 
number of large administrative school units (counties and school 
divisions) on each side. There is about an equal number of “separate” 
schools and about equal ‘separate” school enrolments on each side of this 
line (Calgary and Edmonton excluded). To the north of this line 54 
per cent of the schools included in the study were classified as ‘“‘central- 
ized”’> as compared with 58 per cent to the south. 

Using this geographic division of the province it was found that of the 
18.5 per cent of Alberta schools offering religious instruction 14 per cent 
were in the northern area and only 4.5 per cent in the southern area. 

In the census districts (Fig. I) north of the dividing line the percent- 
age of schools offering religious instruction under section 391 was the 
highest in district No. 12 with 52.5 per cent, which was followed by No. 
15 (34 per cent) and No. 11 (19 per cent). In the south the order was 
district No. 3 (19 per cent), No. 2 (18.5 per cent) and No. 5 (12.5 per 
cent). 

Not only did the larger number of the schools in the northern portion 
offer religious instruction under section 391 but the instruction generally 
was given in more grade levels for more periods per week than was 
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reported for the south. In terms of the total number of senior high 
school grades involved in religious instruction 83 per cent were located in 
the north. Also of the schools offering religious instruction for the 
full five periods each week, 89 per cent were located in the north. Of 
the small number of the Province’s’ schools that offered religious 
instruction in the south (4.5: per cent) only 14 per cent devoted five 
periods per week to this instruction. 

Turning to specific school administrative units, in only one southern 
unit was there a substantial percentage of its operating schools making 
use of the half hour provision. In ‘census district No. 3 the Cardston 
School Division offered religious instruction in 40 per cent of its schools 
and in 75 per cent of these schools five periods per week were devoted 
to such instruction. In census district No. 2 the County of Lethbridge 
and the County of Newell offered religious instruction in 41 per cent and 
36 per cent of their schools respectively. The instruction was con- 
centrated in the elementary school grades and limited to one period per 
week. In census district No. 5 there were a few schools offering religious 
instruction in three of the five administrative units it included. 


In the north in census district No. 10, the County of Beaver offered 
the half hour of instruction in 83 per cent of its schools. However, only 
one period per week was authorized for this purpose in grades 1 to 9. 
In census district No. 12 the County of St. Paul offered religious 
instruction in about 73 per cent of its schools for five periods per week 
and to all grade levels. The Lac La Biche School Division offered this 
instruction in 50 per cent of its schools. In half of the schools offering 
the instruction five periods per week were used and in half all grade 
levels were included for instruction. In the Bonnyville School Division 
religious instruction was given in 40 per cent of its schools for five 
periods per week. In half of the schools giving this instruction the senior 
high school grades are included. In census district No. 11 the County 
of Sturgeon offers religious instruction in just over 58 per cent of its 
schools for five periods per week, and in 28.5 per cent of these the senior 
high school grades were included. In census district No. 15 the High 
Prairie School Division offered religious instruction in 50 per cent of its 
schools for five periods per week and included the senior high school 
grades in half of these. 

On reviewing the actual situation as far as use is concerned it would 
appear that the present provisions are quite liberal enough, to accom- 
modate the wishes of most communities in this matter. A large number 
of people, members of the clergy among them, consider the matter of 
religious instruction to be the responsibility of the home and the church 
rather than that of the school. Those who consider that a lack of attention 
to religion in the school deprives a child of an important part of his or 
historical heritage will likely find their solution through curriculum 
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policies rather than through greater use of school time for religious 
instruction in a theology, which is the most common manner in which the 
provision for instruction is used. It is doubtful, however, if curriculum 
recommendations such as that the Alberta Veterinary Medical Association 
seems to be proposing would solve the problem they have in mind. The 
school already teaches ethical standards such as honesty, justice and 
other prized modes of conduct without a theological base. To attach 
a theological base would cause grave concern among large numbers of 
parents who would see in it a denial of religious freedom when offered by 
the “public” schools. The writer is satisfied that there is serious religious 
illiteracy because of parental neglect or misguidance. He suggests that 
one way of reducing this illiteracy and therefore cultural deprivation, 
would be through the writing and authorization of books that are cultural 
histories of the events concerning the religious history of the world. 
However, he is not very optimistic that there would ever be agreement 
on the selection of such books in a pluralistic society. 
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APPENDIX 
Extracts from the Alberta School Act 


Religious Instruction 
390 (1) All schools shall be opened by the reading, without explanation or 
comment, of a passage of scripture to be selected from those prescribed or approved 
for that purpose by the Minister, followed by the recitation of the Lord’s Prayer. 
(2) Notwithstanding subsection (1). a board, by resolution, may dispense with 
the scripture reading or the recitation of the Lord’s Prayer or both, [1962, c.80, s.387] 


391 (1) No religious instruction shall be permitted in a school from the opening 
of the school until one-half hour previous to its closing in the afternoon, after which 
time any such instruction permitted or required by resolution of the board may 
be given. 

(2) Notwithstanding subsection (1), in a high school providing departmentaliz- 
ed instruction religious instruction may be given to each class for a period not 
exceeding one-half hour per day, at such time or times as may be approved by the 
board and the inspector of high schools. [1962, c.80, s.388] 

392 (1) In a divisional district, the powers vested in the board under sections 
390 and 391 shall be exercised by the board of the district and not by the board of 
the division. 
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(2) If the board of a divisional district that passes a resolution under section 
391 providing for religious instruction nominates a teacher and transmits the nomi- 
nation to the board of the division not later than the first day of August, the board of 
the division shall appoint the teacher nominated by the board of the district to the 
school of that district if that teacher enters into a contract. [1952, c.80, s.389] 


393 A child may leave the school room at the time at which religious instruction 
is commenced or may remain without taking part in the religious instruction given 
if the parents or guardians so desire. [1952, c.80, 390] 


394 (1) No teacher, school trustee, inspector or superintendent, shall attempt in 
any way to deprive a child who attends a school in which religious instruction is 
given and who does not take part in that instruction, of any advantage that he or 
she might derive from the ordinary education given in the school. 

(2) Any such attempt on the part of any teacher, trustee, inspector or super- 
intendent, shall be held to be a disqualification for and voidance of the position or 
office held by him. [1952, c.80, s.391] 
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SPECIAL EDUCATION IN ENGLAND AND WALES 
By Stephen Jackson, (London: Oxford University Press, 1960). 


Newcomers to the field of Special Education will find in this slim 
volume a concise, informative account of educational provisions for 
handicapped children in England and Wales. With this work, Stephen 
Jackson, Head of the Special Education Department, Manchester College 
of Education, attempts to provide an uncomplicated introduction to the 
complex needs of, and rapidly developing school services and programs 
for, children with disabilities of mind and body. His overview is sub- 
stantially successful. Jackson’s book makes us aware, among its other 
merits, that significant developments in Special Education are not ex- 
clusively North American. 


The organization of the text is simple, direct and useful. The author 
describes each of the ten categories of handicapped children defined 
under the 1944 Education Act and pursuant regulations. His selected 
case-studies of real-life youngsters illustrate to good effect and give 
some flesh and blood to the categorizations. Jackson discusses various 
types of educational provisions for meeting the exceptional needs of the 
handicapped, including day and residential special schools, special class- 
rooms in regular schools, home tuition, hospital teaching and remedial 
services. One chapter is devoted to children unsuitable for education in 
schools as presently constituted. Another, in which the author speaks 
with the authority of experience, deals with preparatory programs for 
teachers in Special Education. The final chapter stresses the importance 
of voluntary organizations, both lay and professional, in the improvement 
of educational and related services for children with physical, emotional 
and social disabilities. 

Certain legal enactments described by Jackson should raise critical 
questions of comparison in the minds of his North American readers. 
for example, the Education Act of 1944 and related regulations require 
local education authorities to provide education for educable, handi- 
capped children. Furthermore, the local authorities are enjoined to 
extend treatment and education for such children both below and above 
the usual beginning and leaving ages for school. Although placement 
decisions are usually the result of consultation and agreement, school 
authorities are empowered to require parents to send their handicapped 
children to special schools. 

Similarly under the National Health Service Act, 1946 and the Mental 
Health Act, 1959 it is the duty of local health authorities to provide train- 
ing centres for the mentally retarded who have been classified as “unsuit- 
able” for education at school. Parents of these children may be required 
to send them to training centres. 
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The legal provisions for assisting the handicapped extend beyond 
formal training and education. On leaving school handicapped persons 
may be registered for help under the Disabled Persons (Employment) 
Acts. Under this legislation an employer with twenty or more employees 
is required to provide work for a certain percentage (currently three 
percent) of disabled workers. 


Such legal provisions appear to offer possibilities for linking and 
integrating health, educational and employment measures. Integration 
of this kind has been achieved but little on this continent, particularly 
in Canada. The system outlined by Jackson is worthy of careful study, 
if not emulation. 


During the past fifteen years, the rapid development of Special 
Education in England and Wales has been accompanied by an equally 
remarkable growth in specialized programmes of preparation for teachers 
of handicapped children. The author reports that in 1950 only two full- 
time courses were available. By 1965, colleges of education and univer- 
sities in most of the larger cities and in some smaller centres were 
offering a total of thirty-four full-time courses. Preparation of teachers 
of the educationally subnormal has received most emphasis, but special 
programmes for teachers in other fields of handicap are developing apace. 
Typically, specialization is provided in one-year courses following three 
years of basic general teacher education. Successful completion of a one- 
year programme leads to a certificate or diploma indicating specialization 
in a given field. 


An outline of the content of a one-year course, presumably drawn 
from a offering of Manchester College of Education, should be of interest 
to teacher educators. The programmes consists of three terms, covering 
ten months of intensive theoretical and practical studies. Granted that ten 
months is a short time for specialization in working with the complexities 
of handicapped children, one is inclined to thing that, if the students in 
Special Education swallow and digest more than half of the prescriptions 
and requirements, they will have received a degree of formal preparation 
far superior to that held by the majority of teachers of exceptional 
children in this country. 


The financial inducements for teachers to undertake specialized 
training and to remain in special education, as reported by Jackson, are 
considerable. ‘Teachers employed by local education authorities are 
eligible for secondment to special courses of preparation on full salary. 
The seconded teachers receive free tuition, travelling grants and have 
their absence during training counted for salary purposes. Additional 
increments to current salary schedules are paid to teachers of handicapped 


children. 


Concrete forms of encouragement along these generous lines might 
well help local school boards in our country solve some of the critical 
staffing problems, which grow increasingly acute. We in the Canadian 
provinces have yet to be convinced that excellence in our special 
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education programmes depends not as much on fine physical facilities as 
on first-rate professional staff. 


Any reviewer who comes equipped with a few personal biases will 
not be at a loss for criticisms of this book. The gifted are dealt with not 
at all. Little is made of that keystone of special education, which is to 
say, interdisciplinary teamwork. The reader will search in vain for some 
evidence of the exciting research studies on many fronts which are highly 
significant for special educators. Nor will the consumer of the work 
capture the spirit of challenge of a field where answers are few and 
questions are numerous. In brief, one wished that the author, who most 
certainly knows it to be so, would speak warmly and eagerly of the 
rewards that come to first-class professionals who care about children 
with exceptional problems. 

And yet these objections are largely invalid. At the outset, Stephen 
Jackson explains that he is limiting his discourse to a non-technical 
introduction to a complex field. His purpose is essentially to conduct 
a survey of the nature and needs of handicapped children. This he states 
is to be accompanied by a brief examination of the school services avail- 
able (and not available) to them. He has done these things competently, 
clearly and readably. Furthermore, his objectives have been achieved 
with neatness and economy. 


Jackson’s book deserves to be read by anyone who is interested in 
exceptional children. 


D. R. CAMERON 
University of Alberta 


PHILOSOPHY AND EDUCATION 
By Isreal Scheffler, (Boston: Allyn and Bacon, Inc., 2nd Edition, 1966) 


Probably the most important achievement of the 1958 and 1966 editions 
of Professor Scheffler’s Philosophy and Education lies in their bringing 
together a collection of essays which illustrate what can be done when 
the methods of analytical philosophy are applied to the field of educational 
theory. In the introduction to the first edition (reprinted in the second) 
the basic significance of philosophical activity was declared to be 
“rational reflection, critical analysis of arguments and assumptions, 
systematic clarification of fundamental ideas,” and this perspective has 
probably governed the selection of the papers included in the second 
edition as well. | 

There has however, been a gain in the exemplification of these 
approaches for in this edition the essays included seem much more 
germaine to the theme of education than were some of the selections 
offered in the earlier edition. In fact the first three of the second edition’s 
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Six sections are given over to the elucidation of “education” as a science, 
an art, a discipline and a model or rule-guided enterpise. These are 
followed by a repeat of two selections from Gilbert Ryle’s seminal book 
The Concept of Mind and the new edition concludes with two sections 
(containing eight of its seventeen papers) on the themes of Moral 
Education and Education, Religion and Politics. 

In the editor’s own estimation “the idea of a fusion of philosophical 
method and approach with educational concerns has, at any rate, gained 
an initial foothold” and, one may agree with him, new ground must there- 
fore be staked out. This is done and as Dr. Scheffler puts it, “the theme 
of moral education now provides a unifying thread running through the 
book.” Somehow, however, this does not quite harmonize with the 
prefatory claim carried over from the first edition to the effect that 
“there are no experts in moral sensitivity, wisdom and ethical judgment.” 
The pieces selected from the wrintings of W. K. Frankena (Toward a 
Philosophy of Moral Education and Public Education and the Good Life), 
R. S. Peters (Reason and Habit: The Paradox of Moral Education and 
Moral Education and the Psycholgy of Character), Morton White (Re- 
lion and the Higher Leaning) and Micheal Oakeshott (Political Educa- 
tion) are, despite some analytical content, all basically assertory in nature, 
advocating this, that, or the other practice in the field of Moral Education, 
Religion and Politics, while the selection by Dr. Weisberg (Tradition and 
the Traditionalist) is engaged in knocking a particular use of the authority 
of Tradition. If these writers have no expertese in what they are profess- 
ing then they could as readily be replaced by other special pleaders. 
The question arises therefore: on what grounds are their opinions rather 
than contrary ones offered for our consideration? Or, put somewhat 
differently, why is there no Scholastic, Marxist or Existentialist among 
the contributors? It is not that the reviewer necessarily agrees or dis- 
agrees wih any thing that the writers have predicated; it is just that 
their inclusion seems rather arbitrary and there is no explanation as to 
what makes their axiological preferences particularly philosophical or 
educational. 

There is, in this connection, another difficulty inherent in the pro- 
duction of an anthology of which the editor’s orientation is methodological 
and anlytical and some of his contributors are affirmatory or negatory 
with respect to certain of the policy proposals that they are discussing. 
Thus, Dr. White offers us the conception of the divinity school attached 
to a large secular university as the proper institution where confirmed 
supporters of a given denominational position should be able to study 
and propogate their particular religious affirmation, while the secular 
university must limit itself to teaching objectively about religion. Is 
it relevant for a reviewer to agree or disagree with the substantive 
contents of this proposal when this position appears in the anthology of 
another man whose public writings have not included a treatment of Dr. 
White’s theme or position? By the fact that the essay has been printed 
in both editions, one might suppose that there is a certain amount of inter- 
jectional support—in Carnap’s sense—on Dr. Scheffler’s part for the ideas 
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being put forth; but if one can’t hold an editor responsible for the 
hortatory claims within the items that he has selected, to whom then 
does one address one’s comments? 

The appearance of a second edition of a book with the very inclusive 
title of Philosophy and Education also carries the possibility that six or 
eight years hence there will be a third edition and thus what strikes this 
reviewer as structural flaw in the organization of the book might very 
well be corrected at that time. In the preface appended to both editions 
it is stated that the essays that follow will illuminate certain methods of 
philosophical analysis. These are variously labelled as (1) the structural 
method, (2) the method of rational reconstruction, (3) the contextual 
method of clarification of specific concepts, (4) the sematic method (s) 
and (5) the explicative method (s). Now these terms, without consider- 
able specification are open to many interpretations and having played the 
game, with only partial success, of trying to identify the essays in each 
edition that illustrate each of these methods, I for one would appreciate 
having a closer one-to-one correspondence between the programmatic 
claims outlined in the preface and their amplication in the body of the 
text. 

If, therefore, Dr. Scheffler were to develop his very fruitful ideas on 
Philosophical Models of Teaching, he might accordingly look for ex- 
emplars of his Impression, Insight and Rule Models to illustrate his thesis. 
There would then be a certain logical unity to his anthology which is not 
evident in its present organization. Furthermore, if the contrbutors that 
are selected are to try to deal with education holistically, then philosophy 
too should be represented in all of its major subdivisions. In this second 
edition, there is a leaning to epistemology, there is an anticipation of 
axiology: but there is not much of what might be considered the 
ontological domain in either its phenomenal or metaphysical aspects. 
The denotative entailment of the term ‘philosophy’ would be better 
served by such an inclusion. 

On the positive side, if we recognize the significant attempt on Dr. 
White’s part to show us that the posing of a question like “Should I be 
religious? ...in abstraction from the living experiences of and theological 
beliefs of Jew or Gentile” is a rather vapid exercise—one aptly character- 
ized in the dictum by Santayana which Dr. White quotes to the effect 
that “the attempt to speak without speaking any particular language is 
not more hopeless than the attempt to have a religion that shall be no 
religion in particular.” If we see the widsom of Dr. Weisberg’s effort to 
demonstrate that an appeal to tradition qua tradition still constitutes 
an appeal to a particularly selected tradition. And if we can appreciate 
the more theoretical endeavour on Professor Ryle’s part to deal with 
Mind not as an hypostatized abstraction but in mental conduct terms, 
particularly in the form of those practices of intelligent performance, 
improvement in which is a product of a successful course of civilized 
schooling. Then we can see clearly that Dr. Scheffler has given us 
effective illustrations of his contextual method of analysis, for each of 
these studies stresses “the dependence of concepts upon the practical 
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contexts in which they are used.” Tongue in cheek, one might however 
wonder why the non-contextually delineated term “general philosophy” 
still crops up in the editor’s Introduction to the Second Edition. 


The book’s major strength lies in the first three sections which 
deftly illustrate the gains in philosophical analysis that have been made 
in the twentieth century. It is no mean feat to deal with the substance 
and connotative associations of the term “education” and not lose them 
in a maze of woolly generalities. If one wanted to produce a theoretical 
model of the field of education as the universe of discourse of a science of 
educaton, then these essays would turn out to be very useful. Dr. Perry’s 
instructions (Education and the Science of Education) to employ the 
“explanatory, normative and technological methods” of inquiry could 
serve as a useful starting point. Dr. Black’s endeavour (Education as 
Art and Discipline) to illustrate how other disciplines, in this case, art, 
can analogically clarify some of the facets of the virtually all-inclusive 
process of education offers a suggestive approach by which to illumine 
our understanding. Dr. Price’s attempt (Discipline in Teaching In Its 
Study and In Its Theory) to represent the blanket word “education” in 
terms of the rules which function within its component disciplines permits 
us to critically consider what is meant by taking education successively 
“as teaching activities and as the study of conditions for excellence .. . 
(and as) a name for the theory of teaching activities.’ Dr. Scheffler’s 
own contributions (Is Education a Discipline and Philosophical Models 
of Teaching) outline first how one moves from practices to princples in 
the educational realm while keeping clear the distinctions between re- 
ferences to objects, to phenomena and to words themselves and then 
illustrate by means of Lockean, Platonic and Kantian type models what 
would follow for educational theory and practice if each of these system- 
atic aspects in man’s philosophical heritage were to be used as a frame 
of reference for the examination of the field of education. Dr. Green 
(Teaching, Acting and Behaving) then concerns himself with the psycho- 
logical and normative dimensions inherent in using rules in the educative 
process. And Dr. Hirst (Philosophy and Educational Theory) caps the 
discussions in the first half of the book with his attempt to critically 
evaluate what a number of educational writers have claimed for 
“educational theory” as measured against the considerations of a more 
inclusive “philosophy of education.” 


Pedagogically, this two level conceptualization advanced by Dr. Hirst 
can be used by students to organize their thinking about what goes on 
in both the formal and informal aspects of education. And if the concepts, 
approaches and delineations offered in the other papers in these sections 
were taken into consideration, the reader would be able to order the 
higher level abstractions that appear under the rubric “education” into 
some kind of coherent and consistent perspective. For having assembled 
this concentrated focus on the many facets of the field of education 
student and reader alike are indebted to Dr. Scheffler. 

Harry GARFINKLE 


University of Alberta 
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Dienes has indicated that the problem for mathematics education is 
in the area of pedagogical technique or teaching methods; he has clearly 
established that following the curricular reform of the late fifties and 
early sixties must come instructional reform. In the end, the most 
important contribution made by the book is the plethora of ideas and 
suggestions, and for this reason alone the book deserves reading by 
everyone interested in mathematics education. 


SoLBERG E. SIGURDSON 
Unversity of Alberta 
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Editorial Comment 


EDITORIAL 


The problems associated with planning and carrying out research are 
many, varied and complex particularly when the variables that have 
to be examined or controlled are social or behavioural. Data collection 
in these areas is on the one hand complex and difficult but on the other 
too easy. There are people who contend that the most serious problem 
confronting educational research generally is the apparent ease with 
which large quantities of data can be quickly collected, with question- 
naires, interest blanks and similar instruments all of which tend to be 
plagued by the subjectivity of the respondents. Even the most carefully 
constructed instruments are not immune from doubt with respect to re- 
liability and validity. The many studies which use and depend upon 
“researcher designed” instruments are always suspect and frequently 
possess little more than “faith” validity. 


This is a situation with which we have to live but constant vigilance 
must be maintained to ensure that we do not learn to live contentedly 
with what is a scientifically unsatisfactory situation. It is probably true 
to say that only out of the rubble of bad measuring instruments will better 
ones be constructed and it is evident that improvements are being ef- 
fected. The behavioural and social sciences have made outstanding con- 
tributions to research methodology in such fields as sampling theory, 
factorial analysis, probability theory and many others but complacence 
with respect to the inadequacy of the measuring instruments would be 
disasterous. 


The research literature contains little informed constructive criticisms 
of reported research and perhaps journal editors have not sufficiently en- 
couraged critical discussion. For this reason the article authored by 
M. A. Nay and C. K. Brown may be significant. It was composed as a 
result of an invitation issued by the editor and is offered in good faith 
partly to show one type of discussion and, perhaps more importantly, to 
demonstrate that the pages of this journal are open to such material. 
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Several of the articles published in this issue are directed toward 
aspects of research that are important prior to research or toward factors 
important in the rigorous pursuit of pertinent and valid research. Robert 
Lawson calls attention to the vagueness associated with three concept- 
carrying terms and by implication suggests that research into, and under- 
standing of, the areas will not be achieved unless clearer delineation is 
attained. Holdaway and Seger suggest that inequalities occur in edu- 
cation provisions for students in different socio-economic strata in spite 
of genuine belief by administrators that adequate safeguards are being 
applied. The problem is basically one of the influence of role expecta- 
tions on the provision of staff and faculties. Schools in the higher socio- 
economic areas tend to be expected to perform more effectively and tend 
to be provided with facilities that increase the probability of their doing 
so. Consequently the way in which a particular school’s status is seen 
tends to influence the way in which it is treated even though no dis- 
crimination is intended. 


Lee Hoxter’s article is theoretical and although it is concerned with 
issues that have been widely and frequently considered they are issues 
that tend to be inadequately understood by many who are concerned 
with research in educational and behavioural science. Practically orien- 
ted personnel tend to continue to lack understanding not only of the 
theoretical issues but also of the importance of theory that underlies 
both research design and practical application. The terms ‘model’, ‘in- 
tervening variable’, ‘theoretical construct’ and ‘operationism’ and their 
many cognates are freely used but inadequately understood except by 
the specialists. Publication of Hoxter’s article is one more indication of 
the function of this Journal to educate in a wide sense rather than to 
merely provide an avenue for research reporting. 


Professional Journals would be remiss if they did not provide the 
members of the profession to whom they are directed with opportu- 
nities to “try out” ideas with their colleagues. The article by Guy 
Lefrancois falls in this category and should be read as a preliminary 
exposition of an idea—an idea that may or may not be fruitful. Publi- 
cation provides the author with the opportunity to express his ideas 
briefly and invite criticism that may lead toward a more fruitful work. 

. Linton, MacGregor and Storey have provided reports of research 
undertaken in their respective fields of interest. Art and Art Education 
are fields which have not been typified by empirical research to justify 
or explain the approaches taken and therefore MacGregor’s article may 
be welcomed by many readers. 


The steady flow of manuscripts which has increased in volume and 
quality during recent months is enabling a better range of types and 
aspects of research and research related material to be offered in each 
issue than prevailed as recently as a year ago. This is encouraging not 
only in terms of the status of the publication but also as an indication of 
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the growth of research. Present indications are that it will soon be 
possible to plan each issue in advance and ensure that each contains 
articles representative of a specified range of types. This should enhance 
the growth of the range of readership. 


The change in size and layout of the Journal which was initiated in 
March, 1967 increased publication costs considerably. However, a com- 
parison between income and expenditure for 1965 (Vol. XI) and 1966 
(Vol. XII) reveals that the excess of expenditure over income and hence 
the cost to the sponsoring institutions decreased from $3,450 to $1,800. 
This change is due to increased subscriptions and subscription rates, re- 
venue from advertising and changes in policy for exchange and com- 
plimentary copies. The situation is most gratifying to the editor and his 
associates who were responsible for the decision to make the changes 
but credit must also be given to the subscribers many of whom have 
assisted in the quest for increased sales. 
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Philosophers have always striven to 
specify precisely the referents assoc- 
iated with concept denoting terms. 
Increased concern with this dimension 
of enquiry has occurred since the use 
of scientific philosophy during this 
century but only recently have educ- 
ational philosophers become involved. 
In this article Dr. Lawson considers 
three terms and indicates the influence 
on educational policy and practice 
which vague delineation of the com- 
cepts associated with them is having. 


ROBERT F. LAWSON 
The University of Calgary 


Observations on Three 
Concept-Carrying Terms 


Presumably educational researchers define the terms they use; edu- 
cational leaders are now sophisticated enough to communicate clearly 
the ideas of education through specific terms; and the literate populace 
of the western world, served by highly developed systems of mass com- 
munication, can, as a whole, receive and understand even terms referring 
to complex and involved ideas and practices. These, and the linking 
groups in between, have, as an essential part of the socialization process, 
become accustomed to using linguistic shortcuts in the form of terms, to 
convey with some efficiency the complex information of an advanced 
scientific, urban culture. In education, moreover, professional efforts, 
at the research and policy-making levels as well as at the instructional 
level, are based on the use of communicable and operative terms, which 
refer unambiguously to the content, institutions, relationships and ideas 
of education. 


However, the fact is that communication in and about education is 
still hindered by disagreements arising out of definitional vagueness. 
Reasons for this have been identified analytically and practically by 
educators from the point of view of their particular interests, but two 
qualifications to the objective, unambiguous use of educational terms are 
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basic and applicable to the present discussion. First, educational terms 
have connotations which are connected to the emotional “terminals” of 
the hearer; they are personal as the closest cultural constructs are per- 
sonal, and they are personal as one’s own children are personal. Thus, 
the common interpretation of a given term will be fundamentally con- 
servative or will accord with individual interests and social predilection. 
Second, that education is, as an institution and as a network of ideas, 
a political instrument, used by leaders to socialize youth to a system and 
to perpetuate a political order, both by means of interaction and by 
value-informational ends. Political leaders, then, whether in a political, 
educational, or other institutional seat, will intentionally interpret terms 
to accord with the order and direction of political activity, and will mani- 
pulate the definition and subsumed information to operate practically 
in favour of system goals. The former is not so self-centred nor is the 
latter so evil as it may sound. The role of Education as a stabilization 
and integration device, for the benefit of the individual and the polity, 
may well require these covert or sub-surface modifications to “pure” in- 
formation. However, there is no doubt that this subversive action clouds 
educational communication and obstructs forward movement, implied 
in research and threatening the established machinery of and functions 
for education. 


There is much more to be said on this, but for the present purpose, 
I wish only to criticize the use of three terms vital to the definition of 
education in Alberta, and to suggest a clarification based on my own 
theoretical understanding of their use. 


I. ‘Social Studies’ 


Because of inadequacies in the teaching and planning of Social Studies 
curricula; because of subtle changes in the content subsumed under 
the heading, and because of a recent emphasis on discipline and structure, 
the term, ‘Social Studies,’ rarely applies to the courses of that name. These 
courses are usually history or geography courses, and though they may 
be stipulatively named anything, there seems to be no necessity of fuzzy- 
ing the description of content which has been accurately described by 
traditional terms. This suggests that the content in this area has under- 
gone little change, and I believe this is the case. 


Superficial units in the early grades on such things as “community 
helpers” do not alter the case. As taught, they should be a part of pre- 
school experience, as indeed they are informally for most children. Par- 
enthetically, extensive preparatory learning in social as well as intel- 
lectual spheres has become indispensable and clearly indicates the need 
for a systematized kindergarten organization. In the school curriculum, 
however, “common-sense” everyday-experience learning belong in a 
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course of social study only as facts or illustrations in a theoretical frame- 
work. They must represent ideas, procedures, relationships, which other 
specific items will also represent, and which in this framework will ulti- 
mately provide the essential comprehension for mental and social sanity 
in a very complicated present environment. 


This is getting close to an operational definition of Social Studies. As 
we get away from the isolated, common-sense, over-simplified unit, how- 
ever, teachers move back to the intellectual discipline of an established 
subject and liberalize its traditional form by emphasizing a neglected 
aspect or introducing a parallel line of inquiry. Thus, the higher grades 
may offer courses in social history or human geography—but these are 
still not Social Studies as a subject. Useful as these may be, they are 
nonetheless properly characterized by the content and procedure of the 
basic discipline. If Social Studies must have an academically tried basis, 
then it might well rest on Sociology, Social Anthropology, or Social 
Psychology—but there is no reason why Social Studies cannot have a 
structure of its own. To say it has none, or that the concept has “failed,” 
is only to say that the content has not been organized properly, presented 
adequately, or made meaningful conceptually. 


Social Studies was once conceived as the integration of learnings in 
the social sciences which was necessary to confront the child and youth 
with the facts of life and society indispensable for healthy participation. 
The intent was to provide learning of those skills, attitudes, and know- 
ledge which would encourage responsible citizenship and personal ful- 
filment in an industrial society. It was not only primarily a body of 
information, but a way of thinking and of behaving. At its best, Social 
Studies might be termed the moral education for democracy. 


I see no change in society or education which makes these require- 
ments less urgent for the school. However, that is a value statement; 
the point here is that the subject either is defined in terms of the methods, 
goals, and content of Social Studies, or it is given an older or newer 
name. Social Studies does have a recognized identity. 


In Alberta schools, the subject so named does not have this identity. 
It is, for the most part, either a string of exercises related to “common 
sense” experience, which I have relegated to the pre-school period, or it 
is a modified form of a traditional subject. The term, however, does 
have the unique identity I have suggested when it is used in educational 
and official publications. And in its common usage among school people, 
it has yet another sense, that of a blanket term for all courses generally 
in the area of the social sciences and even some in the humanities. Many 
lengthy discussions about Social Studies would end before they started 
if the terms for courses were explicit, and the writing and talking about 
these offerings were equally explicit. 
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II. ‘Community College’ 


The term, ‘Community College,’ also has specific referents, but un- 
fortunately it is used loosely and, most confusing, interchangeably with 
junior college. This is not surprising since both are relatively new in- 
stitutional forms and both draw their students from the surrounding 
community, i.e., they both in some sense “serve the community.” 


However, the junior college is largely a modification of the existing 
educational structure and does not depart essentially from the academic- 
ladder principle. Both name and form parallel the development of the 
junior high school, which came into being as a transitional stage between 
elementary and high school—transitional between neighborhood and 
community district, between stages of psychological and intellectual ma- 
turity, between uniform and diversified learning experiences, and tran- 
sitional into various life and occupational directions. It might even be 
said that the extension of mass schooling upward into the secondary level 
occasioned the transfer of junior-high-school theory to a new point of 
decision between secondary and higher education—the junior college. 


Just as the junior high school was able to become more experimental 
and innovative than the regular high school, the junior college, sup- 
ported by the liberal, expansive temper of high schools and, to some 
extent, universities in its formative period, was able to offer courses 
and programmes in areas and to students not generally reached by more 
traditional higher education. Nevertheless, it was fundamentally an 
academic institution, as the name indicates—a junior-level liberal arts 
college. Thus, with a fully developed junior-college system, the structure 
of the school ladder would become 6-3-3-2, or something similar, de- 
pending on the breaks in the pattern. It might be a terminal school for 
some but much of the programme and form of the institution was deter- 
mined by the requirements of universities into which students should 
be able to move with facility, or even by the aspiration of the junior 
college itself to become a regular four-year college. 


The Community College, on the other hand, has no such program, 
level, or student-body restrictions. It is only incidentally related to the 
regular educational system through the use of school buildings, and other 
educational resources, human included, of the community. But its place 
is with the more informal learning contexts, such as adult-education 
centres and extra-curricula school programs. Its closest institutional 
parallel is in the Scandinavian folk high schools. 

The service function of the Community College is direct and im- 
mediate, offering anything which people want provided only that facilities 
and staff are available in the community and that it can be termed edu- 
cational in the broadest sense. Its purposes include such unorthodoxies 
as bringing people together for better human understanding, recreating 
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bodies and minds through play, games and sport, catering to whole 
families, individually and together and, preparing children and adults 
to profitably use their leisure hours in satisfying and possibily productive 
ways. Incidentally, these purposes have not been absent in school 
theory, but they somehow fall out in practice. The practice in the 
Community College is as broad as the social universe of the community. 
Indeed, it might be said that the college is the community and a going 
programme will ensure as much as possible that all members of the com- 
munity constitute the student body. 


The cities in Alberta have not moved into a community college 
programme. The province is moving rapidly into a large-scale junior col- 
lege operation and, this is itself interesting enough for an article. Again, 
however, the point is clarity in our terminology. There are a good many 
significant innovations in community development, community social 
work, community adult education, etc., but these are not indicative of a 
community college movement. Nor is it requisite to educational develop- 
ment in Alberta that they be so. There are alternative ways of achieving 
the social and educational ends of the community college—and up to now, 
apparently, alternative ways have been chosen. 


III. ‘Selection’ 


The term, ‘selection’, finally, is one which signifies a process of singling 
out individuals or groups of individuals for distinctive educational treat- 
ment. Its history is as long as that of education itself and it has always 
been an integral part of systems, formal and informal. Its employment 
is world wide even today and though there is a great deal of controversy 
about the component issues, there seems to be no way to avoid selecting 
in education, save for the uniform instruction of genetically homogeneous 
men with iso-abilities and goals for a conformity of social life and pro- 
duction. 


Thus, when the statement is made that there is “no selection” in a 
given educational system, it simply means that certain restrictive pro- 
cedures barring entrance to an advanced level of education are not 
employed; that children grouped on the basis of certain criteria, usually 
verbal-academic, are not separated physicaally into schools identified 
by the grouping criteria; that division of students does not take place 
at what appears to the spokesman to be an-unjustifiably early age; or that 
preferential selection on the basis of favoured social classes, family back- 
grounds, economic advantages, intellectual capacity, or types of skills 
is not practised. 


It will be seen immediately that these procedures and criteria are 
not all absent from the educational system of any nation in the world. 
Hence, selection cannot be used as a value or theory term, but must be 
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investigated as an operational term, exactly defined by the system 
practices and goals. Certain allegations are made regarding the absence 
of selective criteria or procedures, usually to make a value point, such as 
the standard of democracy in education but they are untrue, logically 
invalid, or practically impossible, hence unimplemented, or simply inac- 
curate usage of language. 


If, however, all the qualifying statements did pertain to a given sys- 
tem, i.e., free access to the next level of education was granted every 
pupil, no continuous grouping of children was attempted, all schools 
were comprehensive, including all pupils at a given level and all pos- 
sible curriculum offerings, and equal attention were given all com- 
petencies, talents, and career directions, we would have an incredibly 
complex system and yet, one to which most nations of the world are today 
aspiring—some few with considerable success toward achieving it. 
Nevertheless, there is selection as long as some means, even self-selection, 
is employed to separate groups of children for learnings not pursued 
by another group. 


This more objective kind of selection, based on the principle of equal 
opportunity to be unequal, to be educated according to one’s unique 
characteristics and goals—whatever they may be—has become termed 
differentiation as opposed to selection. This is a helpful refinement, as 
long as one accepts selection as meaning one thing and differentiation as 
meaning something else. 


This is not a case of calling a horse a cow. I have no intention of 
advocating a multiplicity of terms or a new jargon for “in” educators. 
Social Studies should differ substantively and linguistically from history; 
so should differentiation differ from selection. Otherwise, there is no 
need for another term. However, if selection is not only the general 
term referring to the separative procedures employed by schools, but 
also carries a connotation of rigidity, class distinction, bureaucratic re- 
striction, and the like, and these referents are useful in some applications 
of the term, then obviously, another term is necessary to indicate the 
procedural and theoretical departure from the basic operaation. In ef- 
fect, differentiation would mean the kind of open selection which school 
systems are by and large trying to achieve. A caution is still necessary, 
however. What a system actually does in differentiating or selecting is 
always uniquely circumscribed by the theory and operation of education 
in that system. The reference is still to a basic procedure of separation 
and does not imply a uniformity in details of implementation. | 


In any case, the school system in Alberta is not unselective, even 
in the grossest sense of the term, and unless the term is qualified or 
restricted to a specified meaning, there can be no adequate confronta- 
tion with the issues involved. The issues involved in each of the examples 
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discussed are serious and important. They will not be resolved by a 
clarification of terminology, but they may be attacked at least. 


This brief attempt has been directed toward opening up three com- 
monly used educational terms to closer scrutiny and toward producing 
a statement which might stand between the term and the practice to 
which it refers. There is no pretense here that the observations pre- 
sented do not indicate a conceptual bias nor that they avoid an implica- 
tion for action. It should be clear that, for effective educational com- 
munication, there is a necessity for commitment to a theoretical position 
and to a course of action. The objectivity lies in the reference of the 
terms used, not in the “coldness” of ideas or processes involved. 
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It can be hypothesized that the production 

of more rigourously designed and executed 
research can only be encouraged by informed 
criticism of published studies. The authors 
of this article have attempted to provide 

this service for a manuscript previously 
published in this Journal. Their comments 
on the limitations of the design and method- 
ology of the study are seriously offered and 
well taken and they are to be commended for 
performing a role that so far is too often 
absent from the pages of professional pub- 
lications. 


M:. ASNAY AND C.K. BROWN 
The University of Alberta 


Remarks on “Knowledge of Science 


and Teaching Behaviour” 


The signal feature of educational research of the past few decades 
is the paucity of significant findings. Included in this indictment are 
the investigations into the act and outcome of teaching, since most of 
them have been largely exercises culminating in the statistical game of 
“no significant difference”. Specifically, nothing definitive has resulted 
from research into “teacher effectiveness”. Comparative studies in 
teaching methodology (including the use of the laboratory in teaching 
science) have proved fruitless. Neither subject matter competence 
(beyond an undefinable minumum) nor up-dating of science curricula 
have been shown to be significant in relation to a pupil’s immediate 
achievement or his subsequent advanced studies. 


Eccles has ventured into this quicksand of educational research and 
has come up with the expected results. In an earlier study, she sought 
to determine the correlation between “teachers’ knowledge of science 
and the restricted criterion of successful teaching represented by student 
achievement on examinations ... at the sixth grade level’”.1. There was 


*P, J. Eccles, The Alberta Journal of Educational Research, Vol. XII, No. 2, 
June 1966, Pp. 141-156. 
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no significant correlation. The purpose of her more recent study was to 
compare “two groups of teachers in terms of what they did in the class- 
room as they went about teaching science”, one group purportedly having 
a weaker background in science than the other.2 A wide range of 
parameters was included: number of lessons missed, errors committed, 
use of technical vocabulary, use of class time for administrative purposes, 
the amount of teacher talk, the amount of student talk, the use of audio- 
visual aids, monologue and note-giving, the use of demonstrations and 
experiments and, use of reference books. The general conclusion reached 
in the latter study was that “there was no significant difference between 
High and Low group teachers for any of the variables considered”. 


One focal point of criticism of this investigation must be the ex- 
perimental design and execution. However, perhaps a more important 
focal point of criticism is the conception and formulation of the problem 
investigated. In our opinion, Eccles has done a valuable piece of work, 
but has encumbered it with such amorphous notions as “teacher ef- 
fectiveness” and “subject matter competence”. It should be possible 
to restate the problem and re-interpret the data of the study in terms of 
“teaching as it is”, whence it may be grouped with similar studies of the 
teaching act made by Flanders,’ Bellack,* Amidon,® Smith,* Taba,’ and 
others. 


Remarks on the Design and Procedure 


Eccles raises an important but seemingly unanswerable question: 
“How much science does a teacher need to know in order to teach the 
subject effectively in the intermediate grades?’”? She states further 
and, perhaps tritely, that “common sense ... insists that knowledge of 
subject matter is essential for the teacher”. This presumabbly leads to 
the assumption that teaching style or behaviour is related to the know- 
ledge of the subject matter a teacher has. However, the data do not 
support the assumption. 


At this point one might ask a related question: What is meant by 
knowledge of science? If we mean only knowledge of factual material, 
then the next question is ‘““Why should adequate knowledge of factual 
material be related to teaching behaviour or style?” Factual knowledge 
has nothing inherent in it to dictate the mode of teaching. However, if 
we see knowledge of science in terms of its structure as delineated by 
Schwab, it might be that a discipline would dictate in part the mode of 
teaching. According to Schwab, the structure of science consists of the 
substantive aspect (ideas, conceptual schemes, modes of organization, 
limitations, et cetera) and its concomitant syntactical one (problems 
posed or evidence required by a discipline, modes of inquiry or how 
data are obtained, problems of interpretation, et cetera).°° To know 
science is also to know the unity and interplay of substance and syntax. 
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Consequently, it may be assumed that teaching behaviour would be 
moulded considerably by a teacher’s knowledge if, in addition to the 
ideas of science, the strategies of coming to know them were included. 
The science curricula used in the elementary grades in Alberta emphasize 
factual material. Inquiry or experimentation by students is not re- 
quired, nor was this dimension brought into the teaching voluntarily 
by the majority of the teachers in Eccles’ sample. Consequently, an in- 
vestigation which uses a narrow conception of “knowledge of science” 
as a major parameter runs a greater risk of yielding a conclusion of 
“no significant difference”. The connection between teaching behaviour 
and knowledge in a discipline as defined by Schwab has yet to be 
determined. 


Eccles’ procedure in classifying teachers into categories of know- 
ledge-ability can also be questioned. Only one test was administered on 
the basis of which knowledge of science was judged. No other stan- 
dardized science test was used to confirm the ratings obtained on the 
test administered. No measure of scientific attitude, or of understanding 
of scientific process was used. The possible distortion of the findings as 
a result of “drop-outs” from the original group is acknowledged. How- 
ever, in view of the limited testing, these “drop-outs” cannot be construed 
as the less knowledgeable teachers. Finally, it is noted that the teachers 
in the Low group scored in the 84th percentile of grade XII norms. It 
would appear that their competence in science was, on this measure, at 
least adequate for the level (grade 6) and nature of the course taught. 
Increased subject matter competence beyond this level would probably 
not be expected to produce differences. In fact, the author acknow- 
ledges that when the teachers “entered the classroom they had mastered 
the content they intended to teach.’” 


Most research in science teaching has utilized pupil achievement as 
one of the variables. Eccles followed this pattern in her first study, 
although one may question her use of an undefined achievement test. 
She should have used a test of measured reliability, and one in which 
items were included to test a wide range of cognitive skills (e.g., ac- 
cording to Bloom’s Taxonomy) .?° 


Unfortunately, not only is there usually an insignificant correlation 
between standard measurements of achievement and knowledge of sub- 
ject matter but also between achievement and teaching style. Re- 
searchers express the hope that teaching style and methodology may 
correlate strongly with pupil growth in other than the cognitive dimen- 
sion (e.g., the affective domain). However, reliable techniques and 
instruments are scarce. Consequently, it seems reasonable to suggest 
that a considerable proportion of the time and energy of educational 
researchers should be spent in developing analytical tools. In the area 
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of science teaching, substantial activity is currently underway (including 
our own research programme) in developing instruments in the af- 
fective, psychomotor and other domains. Of specific interest are science 
process instruments and methods of analyzing physical as well as verbal 
actions of pupils and teachers. 


Several other criticisms can be projected of the research design and 
its execution. However, in our opinion, these are of minor importance 
in comparison with the question of the formulation of the problem in 
relation to the data collected. 


Eccles’ Study as Classroom Interaction Analysis 


Implicit in Eccles’ discussion is the idea of “teacher effectiveness”. 
For example, it might be inferred that a teacher with a high level of 
knowledge of science is a more effective teacher of science. Or it might 
be inferred that more effective teachers develop the skills and attitudes 
of inquiry better in their pupils, use more audio-visual aids, and in- 
corporate demonstrations and experimentation more often in their lessons. 
Research has not led to reliable criteria for teaching effectiveness. Many 
educators now regard the question of effectiveness to be in the realm of 
value-judgement, hence outside the domain of research. Others propose 
or imply an operational approach: “effective teaching is what effective 
teachers do”. 


A current important focus in educational research is in describing 
“teaching as it is”. Eccles’ study rightfully belongs in this category. 
Shorn of the “knowledge of science” parameter, Eccles describes some 
of the behaviour of teachers and pupils in ten grade six classrooms in 
the Calgary school system. 


In re-directing the purpose of the investigation a number of basic 
weaknesses must be noted. The first is in the sampling procedure. We 
do not know if the ten teachers selected are representative of the total 
group. A second, and perhaps, major weakness in Eccles’ work as an 
analysis of teaching is that no formal code or classification was developed 
for the behaviour observed. Fortunately, several different inventories 
of teaching activities are reported in the literature, one or more of which 
might be adapted to Eccles audiotaped and written data.**°* In paying 
attention to some of the unique aspects of science teaching (e.g., use 
of demonstrations and individual experimentation), Eccles may have 
the necessary information for modifying one of these inventories into a 
more useful instrument for analysing science teaching. In accordance 
with the definition of the structure of science presented earlier, the in- 
clusion of analysis for science processes and attitudes might also be 
possible. 


It is interesting to delineate the overall teaching style of the ten 
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teachers in Eccles’ study. Ignoring any reference to high or low know- 
ledge of science, the following description emerges from the published 
report: ? 

There were significant differences among teachers in regard to both 
teacher and pupil talk. Spontaneous teacher verbal output ranged from 
38 per cent of the observed time for one of the teachers to a high of 88 
per cent.* The total number of pupil comments ranged from 52 for 
the lowest teacher to 194 for the highest in 80 minutes of lessons ob- 
served.** Hence, “the general teaching style observed in this study 
is not one in which student questions play a very important part”. 


Most of the pupil comments “represent student participation in what 
might be called a standard teaching process of eliciting and reinforcing 
correct responses”. To what extent was discovery learning promoted? 
Eccles answers as follows: “Good pupil questions, attention to thought 
processes, hypothesizing, making observations, and drawing conclusions 
are the raw material of an approach to science that involves the pro- 
cesses of inquiry. But these elements must be structured if process is 
to emerge. In only a few lessons, in the classrooms of the two teachers 

.. making good use of demonstrations, did some such structure or pat- 
tern emerge and this not consistently or for long periods of time. For 
all the other teachers these comments were not central to the structure 
of the lesson”’. 

Teaching aids were used too infrequently, and no teacher emerges as 
dedicated to their use. Time allowed for use of books for reference during 
the lesson ranged from zero per cent for five teachers to a high of 29 
per cent. No true experimental work was observed. Demonstration of 
real or three dimensional objects as part of the lesson ranged from zero 
per cent for three teachers to a high of 33 per cent. In the case of two 
teachers “the children were not just shown objects, they watched 
demonstrations and discussed what they observed”. 


Conclusion 


Obviously, rigorous descriptions of what goes on in classrooms will 
be of considerable value in developing a theory of instruction, and in 
determining the relationship between teaching and learning. For the 
practical-minded, the classroom interaction analysis technique provides 
a means for continuous assessment of new science programmes, pre- 
service and inservice training, and the independent efforts of teachers 


*The average time spent by the ten teachers on spontaneous talk was 85 per cent. 
If to this is added the limited pupil-talk, agreement is reached with Flanders’ 
rule of two-thirds for toal verbal output in the classroom.* 


**More definitive information is given by Eccles on pupil-talk, although not 
at the level of discrimination obtained with Amidon’s instrument.! 
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to improve their classroom behaviour. Many components, besides com- 
petence in subject matter, are of importance in the teaching act (e.g., 
personality, enthusiasm for teaching, ability to organize and simplify 
content). Analysis of teaching may lead to a better understanding of 
the functions of these components—both in isolation and interplay. 


The diversity of approaches to studying the classroom in action is 
very heartening. Some of these have resulted from the limitations and 
one-sidedness of earlier approaches. In this area, striking out along new 
pathways is of greater value than is replication. Hopefully, an intensive 
effort in description and classification of the classroom operations will 
ultimately have the same profound effect in education as similar efforts 
have had in biology. 
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This article reports a study of four 
groups of senior high school students 
who were assigned varying degrees of 
freedom of choice in the selection of 
two components of the art product— 
subject matter and medium. Findings 
indicated that there were significant 
differences in the art products in six 
out of eight judged criteria, the dif- 
ferences favouring the group assigned 
the least amount of freedom of choice. 


RONALD N. MACGREGOR 


Central Junior High School 
Victoria, B.C. 


Imposed Controls in Subject Matter 
and Art Media Choice 


Introduction 


The combined practices of encouraging students to employ a wide 
variety of media, and of presenting them with an extensive choice of 
subject matter from which to develop a creative art product, have been 
much in evidence in: art classroom procedures in recent years. The 
principle under-lying these practices appears to be founded on a desire 
to cultivate within the mind of the student the idea of the almost limit- 
less scope for exploration potentially derivable through art experiences. 
Graduates of institutions such as the Bauhaus and its expatriate offspring 
the Chicago Institute of Design, many of whom have directed the 
course taken by art education since the 1930s, have pursued the ideal of 
variety with proselytising zeal. Their influence has been realized by 
educators such as Laura Chapman, who noted of an art programme that 
she developed as a beginning teacher: 

The plan I presented was centred on the notion that children ought to use 

many and unusual materials. Almost by chance, it seems I was confronted 

with the fact that my conception about what children ought to do was 
based on some knowledge that artists in the Dada and Bauhaus movements 
had sanctioned using many new materials for artistic ends. .. . Later I was 
able to see that my desire for choice among media in my studio grew out of 


the warmed over Bauhaus tradition fostered in the college art courses I had 
taken.! 
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But the history of art contains numerous instances in which the artist 
has voluntarily chosen to exploit one particular technique or has confined 
himself to the exploration of one subject matter area for long periods of 
time. One is reminded of Matisse’s succession of interior studies; or of 
the later works of Frans Hals, which demonstrate vividly a striving for 
maximum effect within severe self-imposed limitations. There appears 
to be in both these cases a willingness to relinquish variety in favour of 
a more austere but nonetheless rewarding modus operandi. It is pre- 
sumably the legacy of what may be termed a rigorus approach to 
problem-solving in art that has led contemporary educators such as 
Manuel Barkan to write, “It is a hindrance if children collect knowledge 
through haphazard experiences with many different media before 
settling down to the serious business of behaving like artists.’” 


When these two attitudes, one directed towards variety in ex- 
periences and the other towards experiences in depth, are translated into 
classroom practice, the art programme is likely to be conducted, at one 
extreme, by combining complete freedom of choice with a minimum of 
formal instruction, and at the other, by instruction along rigid lines 
allowing little or no choice in subject matter or in media. 


This study investigated the problem of how progress is maintained or 
improved in situations in which freedom of choice on the part of the 
student in his selection of subject matter and media has been deliberately 
controlled. The objective of such a procedure was to provide a pointer 
for the possible evolution of a programme capable of assisting students 
to develop in art without either inhibiting them by the imposition of too 
many restrictions or leaving them to flounder by a reluctance to set 
appropriate project limits. 

Method 


Population. Sixty-three students, comprising four classes on an 
elective Art programme in a composite high school, were assigned the 
following treatments over a two week period: Group I was restricted to 
working with one arrangement of subject matter and one medium; 
Group II had a range of subject matter to choose from but only one 
medium with which to work; Group III was restricted to one arrange- 
ment of subject matter but could employ a variety of media; and Group 
IV had a range of both subject matter and media from which to choose. 

Materials. Still life arrangements using natural objects such as 
tree-roots, sea-shells and stones were employed by all four groups for 
Lessons One and Ten. Drawings produced during these lessons provided 
the material for pre-test and post-test evaluation. For all ten lessons 
the restricted subject matter groups (Groups I and III) employed a still 
life consisting of one rock and one branch. Unrestricted subject matter 
groups (Groups II and IV) were allowed to draw any one of four still 
lifes on the pre-test and post-test assignment, and for the interim lessons 
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were given assignments which were structured around various aspects 
of the theme “Nature”, and which did not employ any of the still life 
material as a referent. The media employed in the case of the un- 
restricted media groups (Groups III and IV) were pencil, charcoal, india 
ink, conté, and black tempera paint. Restricted media groups (Groups 
I and II) were restricted to the use of charcoal. Slides and dry mounted 
photographs were used extensively as motivational material for the 
interim lessons. In the case of Lessons One and Ten, however, no 
motivation, advice or direction was given; students were simply asked to 
develop a drawing in a style and manner which they considered to be 
appropriate to the subject. 


Procedure. Lessons Two through Nine were, in the case of all four 
groups, so structured as to concentrate on eight variables in the art work. 
These variables were (1) Variety within shapes (2) Connectedness and 
organizational unity (3) Rearrangement (4) Imagination—drama (5) 
Imagination—exaggeration (6) Use of texture (7) Graduation of values 
and (8) Variety between shapes. These provided criteria for the 
evaluation of individual progress and, ensured a common instructional 
focus. 


In addition all participating students were asked to complete two 
identical questionnaires in the course of the two week period of in- 
struction, one during the first and one during the second week. 
The questions, designed by the reseacher, were a self-evaluative nature, 
enquiring into the reactions of the students to the materials presented 
by the instructor, the progress they felt they were making, and so on. 
By this means it was hoped to gain insight into the group reaction 
pattern so that certain conjectures might be made about the relative 
merits and disadvantages of each treatment which could, in turn, 
corrobarate or have relevance to the main findings of the study. 


Evaluating the Data 


The eight criterion variables noted earlier as having formed the foci 
of instruction were selected partly because of their previous identifi- 
cation by researchers as being typical of a recognizable approach to art 
problem solving. Some years ago, the results of an examination of 
drawings and the students who produced them led Robert Burkhart*® 
to suggest the existence of two personality patterns which he felt were 
readily distinguishable by the approach taken by the individual to an 
art problem. These two approaches were categorized as “Spontaneous” 
and “Deliberate” and, may be broadly defined as an emotional, holistic 
approach and a controlled, non-involved approach, respectively. The 
identification of either of those two “strategies”, as they were termed, 
was presumed on the extent to which certain variables associated with 
the particular strategy appeared in the art work. 
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Gloria Bernheim‘ more recently re-divided these strategies into three 
“domains”: Spontaneous, Divergent and Formal. The eight variables 
selected for emphasis allowed for the possibility of students exhibiting 
patterns characteristic of any one of these three “domains”. 


A score sheet was drawn up for use by six expert art judges, com- 
prising two associate professors in Fine Arts, one assistant professor 
in Art Education, and two graduate students in Art Education; all of 
whom were connected with The University of Alberta. The sixth 
member was an Art Supervisor for a Public School Board. Scores were 
assigned on a scale of from one to five, and judges were asked to evaluate 
the use made of each of the eight criterion variables in drawings obtain- 
ed from pre-tests and post-tests. These drawing had previously been 
randomized and spread out on tables. 


On completion of the judging, Pearson product-moment correlations 
were computed between judges’ ratings on each criterion variable. The 
results varied considerably from one criterion to another, the lowest 
obtained score on any one criterion being .12 and the highest .72. It 
was therefore decided to accept reliability of the judges for five of the 
criteria: Variety within shapes; Connectedness and Organizational unity; 
Imagination—drama; Use of texture; and Gradation of values. Find- 
ings noted under Criterion 5: Imagination—exaggeration and Criterion 
8: Vaiety between shapes can only be accepte1 with considerale reser- 
vations: while Criterion 3: Rearrangement, was rejected as being in- 
sufficiently reliable for further statistical analysis. 


Findings 
Mean scores obtained from judges’ composite scores awarded to 
individual works were employed as data for a two-factor analysis of 
covariance, using the type of multiple regression analysis described by 
Bottenberg and Ward.° 


Results showed significant differences among groups at the .01 level 
on Criterion 5: Imagination—exaggeration; Criterion 6: Use of texture 
and Criterion 7: Graduation of values. Significant differences among 
groups at the .05 level were recorded on Criterion 1: Variety within 
shapes; Criterion 4: Imagination—drama; and Criterion 8: Variety be- 
tween shapes. 

The most noticeable feature arising from the results was the con- 
sistency of superior achievement by Group I, the group which was re- 
structed in both subject matter and media choice. Neither. Group II 
(restricted in media but not in subject matter) nor Group IV (un- 
restricted in both media and subject matter) had any consistent ad- 
vantage over the other, but both achieved at a higher level than did 
Group III (restricted in subject matter but not in media choice) on 
most of the criteria specified in this study. 
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TABLE I 
RANKED ORDER OF GROUP ACHIEVEMENT ON EACH OF EIGHT 
CRITERION VARIABLES AS REVEALED THROUGH MULTIPLE REGRESION 
ANALYSIS OF MEAN SCORES AWARED BY JUDGES 


Criterion 
Rank 1 2 3 4 F 6 7 8 
1 I I I I I I I I 
2 Il Il IV Il Ill Il Il IV 
3 IV Ill Ill IV IV IV IV Il 
4 Ill IV II Ill Il Ill Ill Ill 


The importance of medium as a factor in the art work is suggested 
by its probability level of .01 for Criterion 4: Imagination—drama and, 
probability levels of .02 and .001 on Criterion 6: Use of texture and, 
Criterion 7: Gradation of values, respectively. 

It was interesting also to note the superior performance of Groups I 
and III on Criterion 5: Imagination—exaggeration. Since both these 
groups were restricted in subject matter choice, it may well have been 
that their performance or this criterion was the result of a need to 
experiment with the subject matter during the course of the lessons in 
a manner which the unresticted subject matter groups found either 
unnecessary or unprofitable. 


Limitations, Implications and Recommendations for Art Education 


A study of this nature is essentially limited both in the circumstances 
under which it is undertaken and ipso facto in the conclusions which 
may ligitimately be drawn from it. The fact that a sample from only 
one school was exposed to the programme, combined with the time 
restriction imposed upon lesson lengths and on the duration of the 
experimental period itself, must lead the reader to an awareness that 
this was a tentative reconnaissance in art education rather than an 
attempt to establish a bridgehead for a decisive and incontrovertible 
statement of desirable policy. Nevertheless various surveys conducted 
within the province of Alberta® in recent years have revealed the in- 
adequacies of art training insofar as many teachers are concerned both 
while they are in attendance at university and subsequently when they 
either seek or are given a programme of art to teach in the schools. 
These same teachers in the course of the school year often attempt to 
remedy deficiencies in training by offering innumerable projects culled 
from periodicals in the hope that students will find something which will 
occupy their attention. 

One of the things which the present study has indicated is that such 
an approach is neither necessary nor desirable. The position of Group I, 
a group restricted both in media and subject matter choice, bears this 
out. Its performance as revealed through statistical analysis and, the 
responses made by its members in the questionnaires, both seems to 
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indicate that the most reliable progress by a group is rather to be made 
gradually through thorough investigation of one limited area at a time. 
Similarly, while the notion of exposure to a variety of media is in 
principle desirable, what gives the medium significance is the degree of 
mastery which the artist has over it. It is not enough to provide the 
media; concentration on their particular qualities is necessary in order 
that they may be used to advantage. The comparative inability of 
Group III, (restricted in subject matter but not in media choice), to deal 
with the same problems as those confronting Group I seems by statistical 
inference to have been the result of inadequate control of the media. 
These impressions were reinforced for the researchers by a visual 
inspection of all the drawings; the tentative handling of media by non- 
restricted groups was visibly contrastable with the comparative con- 
fidence shown by the restricted groups. 


Some passing comment may also justifiably be made in this context 
regarding the apportionment of art budgets. Instead of the money being 
spent on a wide variety of materials of limited applicability, a pro- 
portion of it might with advantage be given over to providing moti- 
vational material, particularly slides. The slide projector played a vital 
role in revealing new methods towards the solution of visual problems 
in the course of this study, allowing the presentation of material which 
it would be impossible to introduce in its original form in the classroom. 


The claim for the adoption of one of the experimental procedures as 
an unvarying pointer to success would of course be totally unrealistic. 
Nevertheless some comment is called for regarding the limitations of the 
type of programme followed by the unrestricted subject matter groups, 
Groups II and IV. Many Art classes are made up of individuals whose 
backgrounds in art vary considerably, depending on the nature and 
frequency of the art offerings in junior high school. A programme 
which attempts the production of art works through a revelation of 
concept presupposes a certain sophistication in the students’ backgrounds 
which may well not have been given opportunity to develop. On the 
strength of certain of the information collected in the course of this 
exepriment, the use of definite and visible material through which 
concepts may be channelled might prove initially advantageous. 


The entire field of objective evaluation of art products is one which 
raises its own crop of problems and ambiguities. It would seem that 
if one is a teacher of art one should be aware of what one is teaching 
towards and one should be capable of assessing the degree to which 
these aims have been met. The validity of evaluative instruments of 
the type used in this study is potentially of considerable importance to 
beginning teachers of art for the provision of a series of score-cards 
covering the qualities or characteristics which are felt to be desirable 
in student work, together with a rationale for the scale employed, would 
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provide a much more logical and consistent yardstick for evaluation than 
the largely idiosyncratic measures sometimes employed by instructors. 


There are therefore numerous dimensions which experimental studies 
of this nature may develop. Further research is required with pro- 
grammes similar to that employed in this study, but with variations in 
the time factor to ascertain the optimum ratio of time/creative pro- 
duction. 


More work needs to be done on the usefulness of “cluster” projects 
incorporating aesthetic, historical, and studio activities in the develop- 
ment of one them, such as “Colour as the revelation of expression”. 
What practical difficulties do these activities pose when put into practice 
in the classroom? 


A whole world of research is also open for exploration in the assess- 
ment of the validity of objective evaluative criteria. The question of 
how to increase reliability of judges’ scores so that higher inter- 
correlations are achieved, without at the same time biasing the judges to 
evaluate according to the subjective perceptions of the researcher, is an 
intriguing one to which at the moment no answer is forthcoming. 
Experiments undertaken with an evaluative instrument, to be used by 
expert judges, then by intelligent laymen, so that the degree of con- 
sistency between the two groups’ judgemnts may be assessed and con- 
clusions drawn thereby on the objectivity of the instrument, should 
provide rich material for analysis. 


One should however, never lose sight of the role of the subjective 
dimension in the creation of an art product. A student with a high score 
on the type of instrument described above is not necessarily a better 
artists because he has exhibited definite progress in the utilization and 
realization of specific factors which contribute to the total effect of the 
art work. In the words of Henri Matisse: 

To create is to express what we have within ourselves. Every genuine 

creative effort comes from within. We have also to nourish our feeling 

and, we can do so only with materials derived from the world about us. 

This is the process whereby the artist incorporates and gradually assimilates 

the external world within himself, until the object of his drawing has become 

like a part of his being, until he has it within him and can project it on to 

the canvas as his own creation.” 

The role of the teacher covers both the nourishment of feeling and 
the making aware to the student of the materials on which he may draw. 
What this study demonstrated is that in the revelation of material there 
is no simple equation between variety of material and variety of ex- 
pression, and that restriction need not be concomitant with deprivation. 
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Socio-Economic Level and 
Some School Characteristics 


Introduction 


Recent literature has dealt extensively with problems related to 
equalization of educational opportunity for children of different cultural, 
ethnic or socio-economic backgrounds. The focus has often been upon 
differences within a particular school or classroom (a micro approach), 
or upon differences in educational quality or opportunity between geo- 
graphically separate areas (a macro approach). 

Thayer has pointed out the significance of the relationship between 
education and socio-economic status: 

. . . findings suggests that socio-economic status is a determining factor in 

deciding whether or not young people are to enjoy equal educational 

opportunities, a factor which the school is none too successful in counter- 
acting.! 

Another issue has been raised by Sibley; pupils of lower intelligence, 
and pupils whose parents have relatively low socio-economic status, are 
continually eliminated as the progression is made to higher educational 
levels.2 The failure of the lower-status children was once attributed to 
low intelligence, whereas it now appears that other factors such as 
teachers’ attitudes, home environment, school conditions and availability 
of finance, are involved. 

The importance of the effect of different value systems is stressed 
by Hyman who showed that the wealthy and prosperous, whose children 
proceed further with education, place more value on the need for 
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education than do people in the middle class, who in turn see more 
value than does the lower class.* This finding applied to both men and 
women in the age groups of 21-39 years and over 40 years. 


Social mobility has also received considerable attention. For ex- 
ample, in Education, Economy and Society, Rogoff has stated that 
American, British and Western European studies have shown that the 
amount of formal schooling obtained by children is associated with the 
variance in attained social class of children who started life in the same 
social class.‘ Other articles in this publication give an indication of 
the ramifications of the research into the relationships between education 
and social class. Becker concludes that “the schools, then, function 
importantly in the operation of the system of status and social class of 
the societies in which they exist.’”® 


In this paper, the relationship between socio-economic and edu- 
cational factors are investigated within a school system in Western 
Canada. Certain differences between educational variables and the 
socio-economic level of the school attendance area are examined, and 
some attention is paid to the implications for educational administrators 
aiming at the provision of equal opportunity for all pupils. 


I. Background of the Study 


The findings reported in this article are by-products of a larger 
study which was concerned with the determination of relationships be- 
tween measures of innovativeness and forty-five independent variables 
related to the schools, principals and teaching staffs.6 Socio-economic 
status of the school attendance area was chosen as one of these in- 
dependent variables. In this analysis, the data was reorganzied by 
making the socio-economic rank of the school the dependent variable 
rather than innovativeness. By using computer analysis, many ad- 
ditional or serendipity findings are now available to the researcher— 
it is hoped that this report will indicate the significance of this means of 
obtaining such additonal information and, as well, direct the attention 
of educational administrators to the relevant substantive findings. 


In order to obtain a sufficiently large and uniform number of schools, 
the elementary schools of one school district were chosen for investi- 
gation. As the intention of the larger study was to focus mainly on 
variables related to the principal, only those elementary schools contain- 
ing at least twelve classrooms were chosen in the sample. A principal 
in such a school had at least 70 per cent of his time free from classroom 
teaching—a time assessed by the reeachers as sufficient to allow classi- 
fication as an administrator rather than a teacher. In addition, the 
principals chosen were in at least their second year of office at the 
particular school, and the combined elementary/junior high schools had 
to be essentially elementary in character. 
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These restrictions resulted in the selection of a sample of forty schools 
from a population of ninety-four elementary/junior high or elementary 
schools. Consequently, the sample generally contained the lager schools 
in the school district, and the school attendance areas tended to form a 
band around the city. The banding effect illustrated by the selected 
schools can be attributed to the concentric ring patterns of city growth 
with schools of the sizes required for this sample located in rings of later 
growth. However, a full range of socio-economic status of attendance 
areas was represented in the sample and therefore the results do not 
seem to have been materially affected by this phenomenon. The findings 
in this article should be interpreted in the light of this information. 


Data were collected by interviews, questionnaires, and examination 
of school board and city records. The analysis was mainly performed by 
determining Pearson product-moment correlations, which were examin- 
ed for significance by using two-tailed tests at the 0.01, 0.05 and 0.10 
levels of significance. The information shown in Table I describes in 
general terms some of the variables related to the principals and schools 
in the sample. 

TABLE I 


DISTRIBUTION OF SOME VARIABLES DESCRIBING PRINCIPALS 
AND SCHOOLS IN THE STUDY 


(N = 40) 
Variable Mean Range 
SCHOOL 
Nive be reo Sac sees FF eo ee eh oi as «Pao 15.4 11- 28 
bo (Tha aie singe ay 5 C0) Fe CT ey oP Ra Nee ear ie oie cane yeh 504.0 284-827 
Pup e ten Cer er ail i bc tA R RT oo eR iia cc uae eee 26.8 - Z21=.31 
PRINCIPAL 
ASCMRIS MIe Re A. AUIR AY... Is... 2108 ae 51.2 34- 63 
Number of years of university Education oii sme al 1- 7 
INUPMDGEUGL YEATSPASCPTUICIDAL 6 or chomeennsccaiehedlotenes sepadancnnno 11.8 1- 22 
Number of years in present POSitiOn oo. ccccccseieessinennennne Sul 1- 12 


II. Assessment of Socio-Economic Rank 


Warner used an Index of Status Characteristics (ISC) as a measure 
of social class and based this use partly on the assumption “. . . that 
economic and other prestige factors are highly and closely related with 
social class. . .”” This ISC, which is a weighted sum of the Status 
Characteristics of occupation, source of income, house type and dwelling 
area, is seen by Warner to be useable as an index of socio-economic 
status. Another index of class status was developed by Hollingshead by 
weighting occupation, amount of education, and area of residence.* Kahl 
and Davis determined that the best measureable predictors of class 
status were, in order, occupation, education, source of income, dwelling 
area, house type, and amount of income.’ 


In order to rank the socio-economic levels of the school attendance 
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areas, it was necessary to resort to gross measures because the more 
highly recommended indicators of occupation, education and income, for 
which means would have been calculated, could not be obtained for the 
large area involved. Instead, three individual assessments were obtain- 
ed: (1) mean value of houses sold, and the independent opinions of (2) a 
school planner, and (3) a city planner. These three assessments were 
also combined into an average socio-economic ranking. 


The mean value of houses sold in each school attendance area was 
obtained by placing an overlay of the attendance area upon a map of the 
city assessment areas, and proportioning the average house values in the 
relatively few cases where the boundaries were not coterminous. It 
was relaized that factors such as new housing developments may have 
affected the mean value of houses in some of the attendance areas. 
However, an examination of the obtained information indicated that this 
effect had not altered the socio-economic ranking given to these areas. 
The range of the mean values of houses sold since 1963 was from $9,189 
to $24,439. 


The two planners were asked to place the forty schools in nine 
categories, but no restriction was imposed on the number of schools 
which could be placed in any category—this was left to the discretion of 
each person. Nevertheless, approximately normal distributions were 
obtained. The distribution of the mean values of houses sold in each 
attendance area was approximately normalized by placing them in a nine- 
category distribution. The correlation coefficients obtained between 
the individual and combined assessment were all significant at the 
0.005 level, (Table II). 

TABLE II 


INTERCORRELATION MATRIX OF VARIOUS ASSESSMENTS OF 
SOCIO-ECONOMIC STATUS OF ATTENDANCE AREAS 
OF SCHOOLS IN SAMPLE 


(N = 40) 
Socio-economic assessment 1 2 3° 4 
Te FLOUSE. VALUG Rett a ee ae ee 1.000 0.760 0.595 0.856 
2et School planner ee Bi ee 1.000 0.671 0.894 
Sok Cities DIANNeT eS. 2B 8 dd Aes 1.000 0.840 
4. Combined ........... eth seen. vies een a 1.000 


The high degree of association between the socio-economic ranks 
assigned independently by the planners and developed from the average 
value of homes sold indicates that the socio-economic status of school 
attendance areas was relatively unambiguous. Further, there is no 
apparent reason for school principals and administrators generally to be 
any less aware of this phenomena than were the planners. Planners 
were used in the ranking process because it was believed that they would 
be more aware of the whole district, whereas school officials are more 
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likely to be familiar with the socio-economic phenomena in only that 
portion of the district in which they had been active. 


Table II was interpreted to mean that socio-economic differentiation 
did exist in this district, and further, that school attendance areas could 
be classified in terms of this socio-economic differentiation. 


III. Interpretation of the Findings 


The derived correlation coefficients between the socio-economic level 
of the school attendance area and the independent variables are shown 
in Table III. All variables which developed statistically significant cor- 
relations with the socio-economic rank of the attendance area are in- 
cluded. For the sake of completeness, as well as because of their special 
import, the correlation coefficients with the three Indices of Innovative- 
ness are also reported. Considerable consistency can be observed be- 
tween the findings for each of the four methods of assessment of socio- 
economic status. 

TABLE III 


CORRELATION COEFFICIENTS BETWEEN MEASURES OF SOCIO-ECONOMIC 
LEVELS OF SCHOOL ATTENDANCE AREAS AND CERTAIN SCHOOL, 
PRINCIPAL AND TEACHER VARIABLES! 


Measure of socio-economic level of 
school attendance area 


N Variable 
Value 
of houses 
sold Judgel Judge2 Combined 

PRINCIPAL 
40 Vears*as principal © ween. 8 0.247 0.329» 0.109. 0.280¢ 
40 Level university education. ............. 0.4082 0.5574 0.231 0.4484 
40 Hours teaching per week ou... -0.311¢ -0.414a -0.4414 -0.4312 
40 Salary, Mer. ee Gee 0.496» 0.5972 0.4362 0.5554 

SCHOOL 
40 Number of classrooms ow... oo 0.251 0.327» 0.264» 0.352» 
40 Number of pupils ow... sarcoied 0.344» 0.388» 0.315» 0.4214 
40 Adopted sot) French? pai. aat.k..cac: 0.347» 0.5242 0.338> 0.4894 
40 Percentage adoption of French... 0.398» 0.5294 0.4762 0.5254 
40 Be ( OD OELOTE tenet ie meted mnie te 0.168 0.187 0.253 0.230 
40 ee Cea Ts yb aes aren of ULE ha 0.058 -0.015 0.120 0.054 
23 I; (time) 4 Soh Re A A hp Are 0.235 0.155 0.402¢ 0.297 

TEACHING STAFF 
40 Average level of training. ................. 0.302¢ 0.450 0.292¢ 0.4284 
40 Average competence rating by 

Prancipal Meee 6s Belper. a 0.158 0.245 0.183 0.251 


1Coefficients needed for significance for two-tailed tests are as follows: 
Significance level N= 40 N = 23 


0.014 0.403 0.526 
0.05 0.312 0.413 
0.10¢ 0.264 0.352 


2Scored by giving 2 for adoption, 1 for non-adoption. 


Variables Related to the Principal 


Principals with higher levels of university education were associated 
with schools in higher socio-economic areas. These men tended to have 
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had more experience as principals than did those in poorer areas, and to 
be located in larger schools—consequently they also received higher 
salaries. The larger school size also meant that the principals in the 
higher socio-economic attendance area schools taught fewer hours per 
week. 


A picture therefore emerges of the more experienced, more highly 
trained and more highly paid principals, teaching fewer hours per week, 
occupying schools in the higher socio-economic areas of the school 
system. 


Variables Related to the School 


(i) Size of School Significant positive correlations (average p < 
0.05) were obtained between the socio-economic ranks and the numbers 
of pupils and the numbers of classrooms. This indicates that the larger 
schools tended to have been built in the higher socio-economic areas. 
Because larger schools, at least in some areas, tend to have better 
facilites, such as libraries, auditoria and gymnasia, as well as more equip- 
ment, this aspect possibly deserves more careful examination than has 
previously been given. 


(ii) Teaching of French In this school district, Oral French was 
taught in some classes in Grade 5 and 6. Certain factors were apparently 
operative in the adoption process, especially the opinion of the principal 
as to its value ,the availability of teachers, and parental pressure upon 
the principal. Oral French was more often adopted in schools in the 
higher socio-economic areas (p < 0.05). Adoption in some cases meant 
that French may have been taught in only one class, whereas in others 
it meant that all classes in Grades 5 and 6 studied French. In this re- 
gard, the percentage adoption of French (i.e., the ratio of the number 
of Grade 5 and 6 classes taking French as compared with the total 
number of Grade 5 and 6 classes) was also significantly greater in the 
higher socio-economic areas (p < 0.05). 


If parental pressure is seen as one of the explanatory factors for these 
phenomena, then some agreement with findings reported by Downey is 
apparent. He reports studies which show that the higher socio-economic 
classes favour cultural and intellectual pursuits in school more than do 
the lower socio-economic classes, who see vocational education as a 
more suitable goal for the schools.1° Although Downey’s findings were 
specifically related to the secondary school, downward projection into the 
upper elementary grades would appear to be appropriate. 

It should be reported that the other four innovations which were 
studied did not show differences associated with differing socio-economic 
areas in respect to either adoption, non-adoption or extent of adoption 
within the school. These other innovations were departmentalization, 
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regular use of central office consultants, the holding of parent-teacher 
interviews from 3-5 p.m. and the regular classroom use of television. 


(iii) Indices of Innovativeness Three separate but related Indices of 
Innovativeness were developed to measure various aspects of innovative- 
ness. The Index I, measured the number of innovations adopted by the 
school. In order to measure the extent to which the innovations were 
adopted within each school, the Index I, was developed by normalizing 
the sum of the extent of adoption scores for each innovation. Index I, 
was developed by normalizing the sum of the number of years since 
adoption of the three innovations, namely, use of consultants, use of 
parent interviews and use of educational television, which had been 
introduced after a sufficiently large subsample (Vise 23) of the principals 
were in their present positions. 


The results in Table III show that I, does not appear to be associated 
significantly (p > 0.10) with the socio-economic level of the school. 
However, Indices I, and I. show positive relationships which generally 
approach the 0.10 significance level. 


Interpretation of these findings is difficult. In planning and discuss- 
ing the study, the researchers were careful to avoid placing or indicating 
any value of “goodness” on innovativeness per se. and the chosen 
innovations covered five different aspects of education, with each 
innovation having protagonists and critics. However, the current con- 
cern with innovativeness may have led the respondents to attribute 
a quality of “goodness” to the adoption of new practices. The results do 
point, nevertheless, to the fact that the higher socio-economic schools 
generally innovate earlier and more widely than do schools in lower 
socio-economic areas. 


Variables Related to the Teaching Staff 


Schools in the higher socio-economic areas appear to possess teachers 
who are more highly trained (p < 0.05) than are teachers in the schools 
in lower areas. Although the average competence rating given by the 
principal for his staff did not correlate significantly at the 0.10 level, 
a positive trend is noticeable. These results are in accord with those 
reported by Becker,'!! who says that teachers see schools as dissimilar 
and tend to move away from schools handling children of subordinate 
groups: 

More generally, it is probably true that, whatver the qualities a school 

system wishes to reward in its teachers, those qualities can be effectively 

rewarded only by assignment to the more desired schools, so that dis- 
advantaged groups, who require the most skilled and experienced teaching, 

get the opposite and something less than an equal chance to an education.!” 

This is to say, schools, in trying to solve problems such as recruitment 
and distribution of teachers operate so that subordinate groups do not get 
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their fair share of educational opportunity and consequently lose some 
opportunity for social mobility. Care should be taken when interpreting 
these results to understand that there is no implication that these con- 
ditions occur by design. School administrators do not intend these 
results. Rather, the findings of what can be construed as relative dis- 
advantage in schools serving lower socio-economic areas appears to result 
from a complex interaction between factors. 


IV. Expectation for Innovativeness 


When claiming the association of socio-economic status of attendance 
area served and selected variables describing the school, the principal 
and the teachers, there was one set of data that could not be said to fall 
into any of the three categories. As a part of the larger study, selected 
central office personnel were asked to rank the schools under study with 
regard to innovativeness. That is to say, the personnel were asked to 
make explicit the expectations they held with regard to each schools’ 
innovativeness. Sixty-six per cent of the raters submitted ranks that 
correlated significantly (p < 0.05) with the socio-economic ranking of 
the attendance area. In other words, another correlate of socio-economic 
status was the expectation held by ceneral office personnel that schools 
serving higher status areas would be more innovative. 


If it can be argued that schools like people tend to perform in accord 
with the expectations held for them, then schools in low status areas 
would be expected to continue present practices with less adoption of 
new practices. Further, if the key to improvement in education is locat- 
ed in the adoption of new practices, then it can be argued that schools 
serving relatively lower socio-economic areas are not expected to im- 
prove as rapidly as others. Again it must be emphasized that these find- 
ings cannot be interpreted to mean that administrators have adopted a 
deliberate pattern of discrimination against schools in lower socio- 
economic areas; there is no evidence of such intent. Rather if dis- 
crimination does exist it is an unanticipated consequence of present 
practices in education. 


V. Implications for Educational Administration 


With the current emphasis on equalization of educational opportunity 
the educational administrator must become more and more aware of the 
unanticipated consequences of current practice. It may well be that 
factors associated with current school district procedures defeat the goal 
of equalizing opportunity. To the extent that other school districts and 
jurisdictions are similar to that used as a basis for this study it can be 
argued that this is in fact the case. 


If there is any relationship between teacher training, teacher ex- 
perience, and the quality of the teaching-learning interaction, then school 
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administrators may well wish to examine anew the basis of teacher 
transfer. This is not to imply that teacher requests for transfer should 
be ignored, but rather to indicate that many factors should be considered. 
If in fact, teacher transfers are already initiated by the central office 
then the central office might well concentrate on maintaining an 
appropriate “mix” of training and experience on each teaching staff. 
This is not to suggest that the teacher training and experience “mix” 
should be the same for each school, but rather that it should be tailored 
to the specific school so that the school will be best able to serve the 
clients assigned to it. 


There are implications in the study that promotion for the principal 
means moving to a larger school. If this is the case and if the larger 
schools do serve higher socio-economic areas, then the practice of assign- 
ing better principals (hopefully those worthy of promotion) to larger 
schools tends to provide the lower socio-economic schools with the least 
able administrators. It might be worthwhile to consider promotion plans 
for principals that would encourage able adminstrators to serve in the 
school that allows the fullest utilization of their abilities. This is not 
necessarily one of the larger schools nor schools in higher socio-economic 
areas. While several suggestions for practice occur in this regard, it 
would seem that the only effective solutions will be those developed by 
the principals in question. 


It can be argued that the schools with the greatest need to be 
innovative are those serving the lower socio-economic areas. In this 
sense it may be necessary to provide these schools with greater amounts 
of the elements that correlate with innovativeness. Inequality of re- 
sources may be needed to provide equality of educational opportunity. 
This may mean that these principals need to have more time free from 
teaching. They may need to be the best educated and most experienced 
and the teachers in these schools may need to be both the best trained 
and the most competent. 


It would seem apparent that socio-economic factors and areas within 
a community are associated with what can be interpreted as an inequit- 
able distrubtion in the quality of the resources available to the schools. 
While this has not come about by design or intent it does seem to be 
operative. The problems present in eleminating this inequality are 
many and severe and they warrant the best efforts, thought and con- 
sideration that educators can provide. The efforts of administrators 
should be directed toward the achievement of the distribution of 
educational resources which shall yield equalization of educational 
opportunity. Hopefully this equalization will raise all schools to the 
standards of the highest quality currently present in the district, pro- 
vince, state, or region, and that it will not lead to a regression toward 
mediocrity. 


pike) 
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This paper is intended as an outline for a 

theory of behaviour. No attempt has been made 
to describe the mechanisms or neurological 
correlates of behaviour, the exact roles of the 
determiners of responses, or the developmental 
dimension of learning. The explanations of 
causation, determination, and control of 
behaviour are intended both as guides of the 
classification and global interpretation of 

human learning and responding, and as illustrations 
of psychological principles developed from and 
consistent with basic philosophical notions. 


GUY R. LEFRANCOIS 
The University of Alberta 


A Theory of Behaviour 
(or As You Like It) 


A learning theory, if viewed as a rather generic conceptualization of 
total human behaviour, must not only account for various phenomena 
that can be observed readily (or not so readily discovered), but must, 
if it is to be intelligible, be based on metaphysical and epistemological 
conceptions from which the theory is derived and with which, con- 
sequently, it must be consistent. Even as it is impossible to describe 
how man learns without stating (or implying) an epistemological posi- 
tion, so it is impossible, or at least illogical, to derive an epistemological 
position without knowing or assuming the nature of reality. That is, 
insofar as a learning theory should deal with what is or can be learned 
as well as with how the what of learning becomes learned, it is based 
on at least some aspects of philosophical theory. Perhaps even more 
central to a learning theory is the question, ‘““What is the nature of man?”’ 
again, a metaphysical question. 

In addition, a learning theory must take into account what causes 
behaviour, what determines it and, what controls it. Eight principles 
will be described in this paper to account for a metaphysical position, an 
epistemological position, and the causation, determination, and control 
of behaviour. 

Metaphysics 

“Je pense, donc je suis!” If we are to accept Descartes’ intuitive 

proof of the existence of man, then we can admit that the essence of 
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man lies in his ability to think. Having admitted his existence and his 
essence, we have not determined his raison-d’etre—nor is it directly per- 
tinent to do so. It suffices to accept that if we say that man exists as a 
rational being, his reason being the proof of his existence, we have done 
nothing but utter a tautology, but the tautology does not alter the proof 
since it is intuitive to begin with. Ergo, the first principle of the theory is: 

(1) Man exists as a rational, sentient organism, capable, because he is 

sentient, of apprehending the environmental forms of which he is but 
inline, and capable, because he is rational, of ordering and interpreting, 
within limits the qualities and quantities of the environmental mass 
and of the central substance of his being within the inline. 

Even as knowledge of our existence is its proof, so knowledge of the 
environment is, at the same time, proof of the existence of the environ- 
ment, and proof of the sentient qualities of man. An individual is re- 
ferred to as the inline of his environment because, viewed as a global 
existent, this environment may easily be seen as outlining at least the 
physical aspects of man, whereby the thing which man is becomes the 
inline of this space. The second metaphysical principle is, then, that: 

(2) Reality, for man, is that which he is capable of sensing. 

This does not deny that there may be a greater reality than that of 
which we are aware, or that the dimensional qualitative, and quantitative 
representations we make of reality may be non-veridical due to limiations 
of our sentient and/or rational capabilities. It can readily be seen, how- 
ever, that a parsimonious learning theory need be concerned only with 
what man is capable of sensing rather than with what might actually 
exist. 

Epistemology 

The central questions of epistemology can be answered by direct re- 
ference to the first two principles. 

(3) Knowledge is the substance and the product of thought. 


It is the substance of though inasmuch as representations of environ- 
mental forms constitute the raw material of intellectual activity. It is 
the product of thought insofar as intellectual activity results in cognitions. 
Obviously knowledge, because it is a product of individual sentient and 
rational activity, cannot be considered an absolute or a set of absolutes 
if we allow that these activities may vary from person to person. That 
this is the case is self-evident. It does not deny, however, that truth 
may be “timeless and everywhere the same” (Hutchins), but it does 
assert that we do not know this truth if it exists as an absolute. 

The fourth principle is implicit in the third: 

(4) Knowledge is procured by man through his sentient and his rational 

capabilities. 

A distinction is intended here between perceptual and conceptual 
activity. The former is taken to signify only the activity of the sentient 
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aspects of man (including internal and proprioceptive sensation) —this 
activity producing that knowledge which is the substance of thought. The 
latter is the process which, using the product of sentient activity, pro- 
duces a relatively more abstract form of knowledge. 


The foregoing philosophical principles are compatible with a realist 
position in that reality is said to exist apart from man regardless of his 
activity with respect to it; an existentialist position insofar as they assert 
that man only knows things to the extent that he acts upon them, and an 
idealist position inasmuch as man can deal with the environment only 
in terms of his knowledge of it, but perhaps not in terms of the environ- 
ment per se. 

Purpose in Man 


Before a serious discussion of behaviour in man can be undertaken, 
a principle must be postulated in order to account for the fact that there 
is learning and that there is behaviour. It is not sufficient to show what 
mechanisms man possesses for behaviour or how these mechanisms work, 
but one must also show why they work. There are a number of ex- 
planations. One can say that a machine, given fuel, will work—we must 
still admit, however, that there must be an initial spark or source of 
power. Alternatively, it can be maintained that a machine will work if 
its maker wills it to work. Man will perform if, and because, his maker 
wills him to do so. Or, again, a machine may work because it has an 
underlying purpose apart from its maker. Man is a purposive being, 
the nature of that purpose determining not only why he will function, 
but, to a large extent, how he will function. The third alternative is 
the one that will be accepted here. The mechanical predictability of 
functioning of a machine, given certain conditions, is not easily re- 
conciled with the erratic performance of man under diverse sets of con- 
ditions. Nor is it profitable to lose oneself in speculations regarding the 
intentions of an alleged Prime Mover. 


There remains only to describe the nature of the purposive element 
in man. For this, it is not necessary to go beyond that which can be 
sensed and interpreted rationally, nor would doing so be compatible 
with the position adopted thus far in this paper. 

(5) Man is a purposive being insofar as his global actions are directed 
largely through the exercise of will toward an adaptation which is 
defined in part by survival and in part by pleasure-seeking. 

It will be noted that principle (5) invokes little more than logical 
deductions from phylogenetic and ontogenetic developmental changes 
and a generic view of behaviour-involving-choice as pleasure-seeking 
provided that survival and, more generally, adaptation are not too ob- 
viously jeopardized. This does not deny that some behaviour may not 
involve choice but may be purely involuntary. Such would be behaviour 
that is predetermined by conditioning or by reflex. Will is included in 
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a description of the nature of man inasmuch as it appears evident that 
he can and does control his actions consciously, although largely in ac- 
cordance with what he thinks will promote survival and/or pleasure. 

The full import of this principle is made evident by its role in the 
subsequent development of this outline for a theory. 


Behaviour 


Causes of Behaviour—lIt is both inevitable and fruitful to view behaviour 
as a set of responses. Then behaviour per se can be described in terms 
of these responses even as further responses (future behaviour) can be 
predicted in part on the basis of knowledge of past and present habits of 
responding under more or less precisely defined circumstances. The 
point, however, is that these circumstances must be defined and their 
relationship to the response domain must be examined. 

(6) Causes of behaviour (overt or covert responding) may be said to lie 

primarily in antecedent and present circumstances (stimuli) which may 
be observable or which may be merely implied by the response. 

This sixth principle is intended to verbalize a position that can easily 
be viewed in statements involving use of the symbolism of propositional 
logic. Where behaviour is taken to be a set of responses (R), casual 
agents are sets of stimuli (S), and the symbols 5, v and, . indicate im- 
plication, disjunction and conjunction respectively, 


(iS, Sativa Vv Rava 


A set of stimuli implies any of a set of responses or no response at 
all (¢). The truth of this statement is obvious: a cake may be eaten, 
thrown away et cetera, or it may be ignored. 


(ii) S, DR, vR,vR,v¢ 


A length of garlic sausage may also be eaten, thrown away, or ignored. 
In short, 


(iii) S, vS,vS; DR, vR,vR;,;v¢ 


It should be noted, first, that one set of circumstances need not neces- 
sarily lead merely to one of a set of responses but may, and does in fact, 
often lead to responses involving the conjunction of alternatives in the 
set, in which case it is not amiss to think of the first response occurring 
as becoming a stimulus for the second response. The integration aspects 
of the Osgoodian model may be cited in support of this notion. Secondly, 
it is to be noted that the null symbol (¢) indicates no response in the 
sense that the stimuli are not attended to—not in the sense that the 
response is not observable. 


Thirdly, principle (6) emphasizes that both stimuli and responses 
need not be observable. In other words, a stimulus may be cortically 
induced, proprioceptive, or interoceptive, while the response may in- 


124 


A Theory of Behaviour 


volve nothing more than perhaps a neural change, a conscious aware- 
ness, or mental activity. Any attempt to specify its nature more pre- 
cisely must, of necessity, involve more speculation than fact. 


(iv) S; D [R; | R; is a conjunctive or disjunctive 
combination of a set of R,’s v ¢] 


This final statement means that a stimulus situation, observable or 
otherwise, will lead to a response which may be one of a set of responses 
. or a combination of a number of elements in this set, or that the stimulus 
may lead to no response whatsoever. 


Determination of Behaviour—Having developed a principle to account 
for the fact that behaviour is caused by stimuli of various kinds (S; D 
R; v ¢), it is now necessary to postulate a seventh principle which will 
explain what it is that determines the particular response which will 
occur. 

(7) Given the statement 8; > [R,| R, is a conjunctive or disjunctive com- 
bination of a set of R,’s v 9], choice of R,; may be considered to be a 
function of subjectively learned payoff values associated with each 
alternative R, these values being in turn dependent on past reinforce- 
ment, contiguity learning, survival and pleasure consequences, and 
habitual modes of responding (personality traits) subjects to situational 
modifiers. 

Principle (7) specifies what the major determinants of behaviour 
are, but does not attempt to explain how these determinants interact to 
effect choice of R;. It is evident, at any rate, that the role of any stimulus 
in determining behaviour will be tempered or enhanced by this inter- 
action. Nor is the term determinant as applied to the interacting elements 
entirely accurate. These are considered determinants only in that they 
are instrumental in effecting a choice of response. They cannot be 
thought of as limiting this choice to any one specific response if the 
system is to achieve any degree of internal consistency. That is, because 
it is postulated in principle (5) that man is free to exercise control 
within limits, it must be argued that prediction of behaviour is possible 
only to the extent that this freedom does not dictate choice of an un- 
expected response. 

It is appropriate, at this point, to look at the limits within which 
behaviour must operate. It has been postulated that for any given 
stimulus situation which engenders some form of behaviour—the stimulus 
situation comprising both external and internal elements—a set of al- 
ternative responses is available. This set is limited first by the number 
of appropriate responses that the individual has learned; secondly, by 
the number of combinations made possible by the set, and finally, by the 
necessity that these responses be compatible in general with survival 
and pleasure-seeking goals. It must be admitted, however, that while 
it can be argued that masochistic behaviour is, in fact pleasure-seeking 
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behaviour provided that pleasure is defined as a subjective valuation as 
it properly should be, it cannot be argued that an attempt to commit 
suicide is compatible with a survival goal! It is because of these in- 
dividual differences that psychological theory often claims to describe 
only the typical. It is for this reason also that it has been found necessary 
to postulate that elusive quality, will. 


Control of Behaviour—If a given stimulus always lead to a specific re- 
sponse, then control of behaviour would rest solely in the hands of who 
or whatever controls stimuli. As it is, however, stimuli are controlled 
largely by individuals—as are responses. In order to clarify this aspect 
of behaviour it is necessary to speculate about the nature of sentient 
and rational activity. 

(8) Man organizes and groups perceptual and cognitive knowledge largely 

in accordance with similarities evident in stimulation from objects and 
events, but also in accordance with arbitrary rules and idiosyncratic 
personality dispositions which are highly loaded with affect. 

Perceptual knowledge is taken to represent the product of sentient 
activity whereas cognitive knowledge is the product of intellectual or- 
ganization of perceptual knowledge. That there is organization of know- 
ledge is evident in our ability to order and serialize events and, con- 
sequently, to reduce the complexity of the environment. Why this 
should occur is implicit in principle (5) which specifies that behaviour 
will largely be determined by adaptation designed for survival and for 
the attainment of pleasure. How it occurs is a matter of speculation— 
speculation which can lend little if anything to the pragmatic value of a 
theory. 

Principle (8) states that organization is often achieved in terms of 
arbitrary rules (man classifies objects in terms of the attributes that de- 
fine their classes) and in terms of idiosyncratic personality dispositions 
(a prevailing attitude, acquired perhaps largely through learning, af- 
fects classification of people of certain races). Thus control of behaviour 
resides at least in part in the manner in which an individual chooses to 
interpret his environment—a matter in which he has choice only insofar 
as he can willingly alter his interpretation and response. There is also 
a more peripheral type of control, of which the individual is largely un- 
aware, whereby the chaos that would result from the necessity of in- 
terpreting all sensory stimulation is guarded against. Thus perceptual 
knowledge is limited by the amount of input from sensory receptors and, 
in turn, limits cognitive knowledge. 


Conclusion 


This paper presents an outline for a learning theory derived from 
and consistent with specific philosophical ideas. The paper is premised 
on the assumption that a re-examination of the basic issues in psychology 
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may help to reduce the redundancy and triviality of much of what is 
done in its name. No attempt is made to develop a precise explanatory 
and predictive theory—indeed, it may well be that such models are 
impossible if, as Asimov contends, it is axiomatic that those things which 
are understood must be simpler than whoever or whatever understands 
them. Nevertheless, we may someday know more and, realize that we 
know more, about man than we now do—or we may finally admit that 
we have reached the logical limit. 


127 


erm 


a 1 
One : T; 


o a) 1) ) ae 
wy : roy D 


i 


ia 


ay 4 


i f 7 1 


inniarwtesdt me, ai Pe te =p 


‘ye partes ne Me ea ddiesbiaicuniaaianl fib Spari 
5 wyatt hits sniaviey- Yh oe hr lh A COPA 
oth tin bbete at tid od Hot YR 'Getereostanaalvon Tuan 
iH ey haere” pte yA NOG at tr shasreos Sena er Bs 
Cpbrere fade dey rena iF ay SG are We preted wef PRI bows 
yt Mera” (he Ga Webeuee var ow ecoledhrsveVl rsd - 
itt bib dinniyventyw were uolow dedi min siawe apogee 

hem comtpol af ber vit wea iil bastigne arti adnagh, rite ey 


4 


c 
an 
a NU 


4 aq 


} 
MyMEY IM SLA rhs er, etlumilly ar’ Can LirevEhedt ; 
(eae i. oeder ts hardy thie ape 
yt . ) “eal ndtiife ot nie a4. 
j 
i a t ively ] 
i) vi 1 4 5: » Ye 0 MA | iw) 
% ly t i F 
mn? 
: ¢ 
N i | ™ i ' ‘ it ‘ 
/ euict re 
i 4 , 4 t Da net i * 
ry j r “- 
i i iy "i (pe? ° this 
i i Fr $7 3m n vat ; 
{ [ i Vis te, ‘ier i 
' rn 7 
aw ‘ sf r } be Litt _{~e : 
r ¢ a { i] j Wel VATS oo be | ] 


} 7 (a) : inn. Wye oor ‘as 7 ; h Levee ‘m terug a 
nitre bules Urea Chace . tity: i the wteviles lon. shut eben 
: fhe ue. Clase). oral i Mere GS weykeratie poentraity dispositiaae’ 
‘a orewlhve ettitucu, angele! pethaye bogeiy Ahrongh, Jearoieg ai 
ets Clasidticatio’ of gcuphe od) cortedy tonuell ‘Thus control bl bahewinur 
reyichiog pt leat int pec to ahep dani Te ety a sale ates races bp 


Lorgerntt Die GY Wifi h et iemm® Mintle su Valabe h hy har chisoe tds ineninr.— 
ag be set, wtliingly altes his inileat ration) . Siwy Ten ae There ee 
ripheral tyor at ceeded, edwaleby thee baliwidane? tar basinal see 
naprn, wherehy Ue i hoor tras sry an) reaw "Py tire: 1 ai 
wepreliug «l) seer stipulation jy eruuarveed agaacrat. Tauw t ae 
epee os. amited, ty the-gaeransy ht a. Pees dro tfl | 
im tare. ligt. eo lie scan will) - 4i 


Alberta Journal of Educational Research 
Vol. XIII, No. 2, June, 1967 


In this article the author reports a study in 

which the Adorno F scale was administered to 182 
Canadian ninth grade students who had been divided 
into three achievement categories, (Failures, 
Mediocres, and Honours) on the basis of a provincial 
academic examination. A variation in the usual 
method of responding did not change the expected 
result of an inverse correspondence between 
achievement level and authoritarianism. Some 
implications concerning the relationship between 
this outcome and the social class level of the 

student were also discussed. 


THOMAS E. LINTON 


University of Wisconsin, Milwaukee 


Achievement and Authoritanism as 
Components of Socio-Cultural Factors 


The California F scale, developed by Adorno et. al.1 has been the 
stimulus for much subsequent critical analysis. The scale itself is made 
up of some thirty statements to which the subject is required to give 
one of six standard replies ranging from strong support to slight support 
on the positive, to slight opposition through strong opposition on the 
negative.” The degree of authoritarianism is determined by the average 
response made by the subject, starting with one for the response of 
complete disagreement to seven for complete agreement; four is scored 
if the individual doesn’t answer the item. A high number of agree- 
ments with the statements supposedly indicates an anti-democratic per- 
sonality. 

According to Adorno et. al. the main purpose for constructing the 
F’scale was two-fold: (a) to measure prejudice and (b) to elicit “anti- 
democratic tendencies at the personality level”. It was hypothesized 
that there are many people who have a definite psychological disposition 
to be prejudiced and anti-democratic. Furthermore, it was hypothesized 
that persons who have these dispositions are a distinct and homogenous 
group and therefore can be detected by a rather simple “indirect” ques- 
tionnaire. 

To determine the parameters of the various psychological variables 
that go into the makeup of an authoritarian personality was no small 
task. The research project that was carried out by Adorno and his 
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associates was extensive as is indicated by the size and complexity of 
the monograph produced. 


In any undertaking of this size some of the assumptions and metho- 
dological considerations that are utilized soon become subject to critical 
analysis. Probably the most objective and thorough methodological 
critique of the scale was made by Hyman and Sheatley and reported in 
a book edited by Christie and Jahoda.* 


Another method of aassessment of an instrument of this nature is 
factor analysis. Originally Adorno et. al. hypothesized that nine factors 
including conventionalism, authoritarian submission, authoritarian ag- 
gression, anti-intraception, superstition and stereotype, power and tough- 
ness, destructiveness and cynicism and projectivity and sex are com- 
ponent of the authoritarian personality. More recently Krug,’ using a 
computer with a quartimax rotation method found that there was a 
general common variance of the thirty items on the F scale and also at 
least six other factors with significant loadings. Most of Krug’s factors 
were similar in item composition to those of Adorno et. al. The most 
important result of this study however was the discovery of the general 
factors which attested to the validity of the scale. 


A third type of analysis uses correlational techniques for the purpose 
of detecting any extraneous variables that might be measured by the 
scale. The method used in this type of study tests the correlation of the 
F scale with various other psychological and sociological factors of well- 
established dimensions, such as intelligence, aptitude, social class, et 
cetera. It is in this area that the F scale has been most subject to 
criticism. 

The first independent study to note some of these “nuisance” corre- 
lations was reported by Gough.® Among other things, Gough found 
that the “E-F” scale® (E-ethnocentrism, F-implicit anti-democratic trends) 
correlated -.43 with intelligence (OTIS) and -.37 with social status (the 
home scale) for high school students. 


In a correlational study, Cohen’ cited Levinson’s findings reported 
in the original monograph that the Stanford-Binet correlated -.48 with 
the F score for 104 employment service veterans. He also reported his 
own findings of a correlation (-.135) between the F scale and the Atlas 
Verbal Aptitude Test using 140 college students as subjects. The same 
author also tested sixty-four college students by varying the instructional 
set. On an initial administration of the scale the subjects.were told to 
respond like people “Who are highly educated and intelligent”. In a 
second administration he told the subjects to respond “as unskilled la- 
bourers of low intelligence and grammar school education”. In com- 
paring the scores of the two administrations Cohen found a significantly 
higher score on the latter administration. From these results Cohen 
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concluded that more intelligent individuals will “penetrate” the meaning 
of the scale and respond in the “proper” manner. Hence the instrument 
may permit falsification of personal values, so that its validity with more 
educated or intelligent subjects is questionable. Finally, Davids" also 
found a correlation of -.37 between the F scale and college grades. From 
these studies it may be seen that the F scale is subject to various external 
factors. 

In the present study the F instrument was administered to 182 ninth 
grade students in Alberta, Canada. This testing was part of a larger 
study, the general purpose of which was to discover the relationship 
between academic achievement, socio-economic position and the value 
orientations held by the parents. The specific purpose of the F scale 
administration was to test the relationship between achievement and 
authoritarianism for Canadian junior high school students. 


Background and method 

Three groups of students were selected in the larger study; the hon- 
ours, mediocres* and failures. The determination of these groups was 
made by the Alberta Provincial Department of Education. This bureau 
gives all ninth graders in the province a battery of achievement and 
aptitude tests for the purpose of determining the academic potential of 
the student in such areas as literature, science, mathematics and reading. 
The aggregate scores obtained on these tests are then broken down into 
stanines. The top two stanines are designated as the “honours” group, 
the bottom two as the “failures” group and the middle six as the “pass” 
or “mediocre” group. The larger study utilized the entire male popu- 
lation of failures and honours in the ninth grade of all public schools in 
Calgary. The mediocre group was obtained by selecting randomly 50 
per cent of the students in the fifth stanine. 


Unfortunately in the F scale administration, only nine of the failures 
were able to finish the inventory within the permitted block of released 
time. This was because the F scale was not given until the last part 
of the testing period allowed by the administration of the school. Never- 
theless, a large number of the mediocres, and honours, did finish the 
scale (70 mediocres and 105 honours). For this reason the scores for the 
mediocres and the failures were collapsed into one category for purposes 
of statistical analysis. It was further hypothesized that the nine failures 
‘who did finish may not have been a representative sample of the failure 
population since they were evidentally more efficient performers on the 
other tests that were administered before the presentation of the F 
scale. It might be concluded that these nine individuals were the more 
effective test takers in the failure group though this factor was never 
validated against their school performance. 


*The Department of Education uses the term “Pass” rather than mediocre. 
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It should be noted that a different method of responding was used 
for this administration of the F scale. Instead of giving the subjects 
a choice of six responses, only two choices were given, i.e., “agree” or 
“disagree”. It was hypothesized that if the subtle differences in re- 
sponding that were offered by the original F scale were absent, then 
the more insightful person would either have to state his actual feeling 
or manufacture what he considered an acceptable response. In this way 
it was felt that it would be more difficult for the subject to rationalize 
his true motive in responding. 


Results and Discussion 


The t test performed between the two groups of failure-mediocre and 
honour refuted the implication that the different method of responding 
would dilute the inverse correlation usually found between achievement 
and a high score on the F scale (t=5.87; p < .001). Furthermore, 
though no statistical tests were performed, the failures also showed a 
trend in the expected direction (note; Figure I). 


It would seem that Cohen’s assumption that the intelligent person 
can penetrate the F scale and answer in an adjusted manner is feasible 
regardless of the number of response discriminations offered him. 


Another explanation of these and other results which show an inverse 
correspondence between the F scale and level of education might be 
found in the social class factor. The original Adorno et. al. study in- 
dicated a small but significant relationship between educational and 
occupational status and the amount of authoritarianism evidenced by 
the subject. The tendency was for lower status occupational and edu- 
cational levels to achieve higher scores on the F scale.® In the larger 
Canadian study it was also shown that the three criterion groups could 
be distinguished in terms of their socio-economics class; i.e., the honours, 
were primarily upper middle class and the failures were primarily lower 
and lower middle class. Furthermore, as noted above, Gough found 
that the F scale correlated with social status. These higher scores may 
reflect greater degrees of anti-democratic feeling among the lower socio- 
economic groups. Most of the personality traits claimed by Adorno et. al. 
as being the factors subsumed under the authoritarian label may be more 
commonly present in lower status groups. There is a good deal of re- 
search which would reinforce the popular image of the working class 
as conventional, superstitious, anti-intraceptive and “tough” minded. 

However, another factor needs to be considered. Several of the traits 
which supposedly make up the anti-democratic personality may be posi- 
tively valued in a culture which intensively stresses competition and 
achievement. Such traits as conventionalism, authoritarian submission 
and agression, “toughness”, destructiveness and cynicism, projectivity 
and sex are surely major components in the routine socialization of the 
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FIGURE I 


MEAN NUMBER OF “TRUE” RESPONSES FOR EACH OF THE 
THREE ACHIEVEMENTS LEVELS 


FIG? ul 


16 


12 


MEAN TRUE RESPONSES 


F M H 
ACHIEVEMENT GROUP 


American child. To assume that these qualities represent a significant 
and pathological divergence from national values, may be a vast over 
simplification of the factors involved in authoritarian and ethnocentric 
sentiments. 


It is obvious that the culture verbally and legally values democratic 
sentiment. It is not so obvious that the mainstream of achievement, and 
the values promoted therein, reinforce or reward democratic behaviour. 
It may be that there are several value themes which are acceptable and 
interdependent within our culture. Authoritarian behaviour is routinized 
and rewarded within many of the established systems in our society 
such as the military, the schools, government, the business community 
and the church. Yet these institutions encourage non-authoritarian be- 
haviour in certain permitted areas. Hence to argue that anti-democratic 
sentiment is more prevalent in the blue-collar segment of society, or that 
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authoritarian behaviour and values are linked to certain homogeneous 
personality groupings seems a reduction to the absurd. 


Finally it is the opinion of the author that the Canadian ninth graders 
in the study scored generally at a very high level on the F scale. (mean 
“true” response=10.72). Could it be that the socialization process in 
the Canadian sample engenders a higher level of ethnocentric and au- 
thoritarian resronses? Cross-cultural studies empirically grounding 
these suggested differences should be undertaken. 
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In this article the author presents 

the results of a study designed to 
reveal the psychological effects of 
acceleration, deceleration and fail- 

ure to accelerate subjects defined 

as capable of working at an increased 
rate. The subjects were six year old 
children who had been given readiness 
tests prior to admission to grade one. 
The results seems to show a significant 
affect upon children who are not 
accelerated even though they are cap- 
able of acceleration and provide further 
evidence of disservice to individual 
children due to parental interference 
with what should be purely professional 
decisions. 


PobreereoR Go. O'R sy 
The University of Calgary 


Acceleration, Deceleration 


and Self Concepts 


The Problem 


This study was designed to investigate the developing self concept 
as it applies to (a) school accelerates, (b) pupils recommended for 
acceleration but who, for various reasons, did not enter or continue the 
programme, and (c) decelerates. The definitions of these three groups 
are functional. Accelerates and potential acclerates are children of 
superior mental, physical, social and emotional development whose 
school achievement places them in the top ten per cent of their group 
during the first six months of school and who, in the opinion of the 
school, will continue to achieve well if required to complete the first 
three years of its curriculum in two years. A parent-school conference 
at the Grade 0.6 level generally makes the final decision as to whether 
a child is to be accelerated or not. For the purpose of the present study 
pupils from this group who were not accelerated are potential accelerates. 
Decelerates are pupils at the opposite end of the development and achieve- 
ment continuums who, in th opinion of the school, would be best served 
if required to spend four years completing the first three years of the 
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curriculum. School decisions pertaining to deceleration are seldom 
influenced by parent-school conferences so that there are virtually no 
potential decelerates. 


Most personality theorists from Allport’s somewhat classical and de- 
finitive work’ to the present are agreed that the self or personality 
‘“. . is shaped in large part by the invironment.’? Learning theorists 
maintain that this environmental influence comes about largely through 
feedback from the individual’s behaviour. To the extent, then, that self- 
development is a function of behavioural feedback, accelerates and 
potential accelerates on the one hand and decelerates on the other must 
be different. For, from their earliest intraction with the environment 
to the Grade 0.6 level both the accelerate and potential accelerate have, 
in the main, been receiving highly favourable feedback. In the ver- 
nacular, they have learned the “anything you can do I can do better” 
song version. The child who is to become a decelerate has been 
learning the “anything I can do you can do better” version, for his 
feedback has been largely unfavourable. 


When the child enters school he is given a new-to-him environment 
that might be considered a fresh start. This new start is, in most cases, 
accompanied by a strong determination to do well. Then, after six 
months of endeavour the school makes a formal judgement on the groups 
with which the present study is concerned. This judgement reinforces 
and formalizes the “I can’, “you can” feedback that has to date been the 
life history of the potential accelerate and decelerate. The supposition 
that it will probably have little effect on these two groups seems tenable. 
It could, however, have change-in-feedback consequences for the child 
who is accelerated for he now finds himself “promoted” into an older, 
more mature and more experienced group. The competition is keener 
both in and out of the classroom and consequently his feedback may now 
inform him that he is average rather than superior. To the extent that 
this is true, and to the extent that self-development is a function of feed- 
back, the accelerate should prove himself to be different from his peer, 
the potential accelerate, between the time when this average feedback 
“takes” until an excellent set is reinstated by subsequent high achieve- 
ment. 

It was the purpose of this study to investigate differences in self- 
development among accelerates, potential accelerates, and decelerate 
groups of children at various stags in the developmental process. For 
convenience, these groups will be referred to thereafter as A for accele- 
rate, P for potential accelerate and D for decelerate. 


Measuring Instrument 


Historically, the many non-projective tests and techniques designed 
to measure numerous aspects of personality have proven to be relatively 
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unsatisfactory." Lack of sensitivity and/or failure to measure broadly 
enough, together with non-quantifiable yields were and are among the 
chief weaknesses of such instruments. Projective techniques overcome 
the narrowness of coverage weakness inherent in many of the non- 
projective measures but replaces it with a serious lack of validity. Of 
the newer, and perhaps better for the present purpose, Q-sort and 
semantic differential techniques, the Q-sort was chosen because of the 
relative narrowness of yield provided by the semantic differential 
approach. 

In the light of the major purpose of the study and the characteristics 
of the measurement technique chosen, it was decided to gather quantifi- 
able data pertaining to: (a) self, ideal-self relationships in the form of 
“am” and “wish” coefficients of correlation, and (b) ways of relating to 
the environment through the positioning of factor loaded items, and (c) 
qualitative data in the form of verbal descriptions also earned through 
the placing of factor loaded items. 


Block’s’ technique for Q-sort development along with Stevenson’s' 
proposals contributed substantially to the development of the Q-Tags* 
instruments used. The Q-Bar (unpublished) developed by Aldridge at 
the University of British Columbia provided useful data for developing 
test format while the Minnesota Multiphasic Personality Inventory to- 
gether with numerous other sources provided data for the content of the 
cards developed for the Q-Tags instrument. 


The original sort developed for the study contained seventy-seven 
items equally distributed among seven personality factors. Item and 
factor analysis following the administration of this form to. some one 
hundred subjects resulted in a final form containing fifty-four items 
evenly distributed among six factors: (affective, assertive, effective, 
hostility, reverie and social). Since children too young to sort the 
Q-Tags cards were to be studied and since an estimate of both the self 
and ideal-self was required both an “He is” and an “He should be” 
edition of the sort was necessary in order that a second person might 
describe the subject. “I am” and “I wish I were” editions were required 
for older children who were able to sort the cards. In this way four 
forms of the sort became necessary and are hereafter referred to as 
forms “‘h”, “‘s’”, “i” and ‘“‘w”. These forms are as identical to one another 
as possible in items, format, and sorter instructions. 


The Sample 


Owing to the rate of social change and geographic mobility in the 
local area it was decided that the current study should be cross sectional 
rather than longitudinal. In a further attempt to stabilize socio- 


*The name under which it is planned to publish the instrument developed for 
the study. 
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economic factors it was decided to select all possible subjects from a 
single school containing Grades I through XII. In categories where more 
subjects were necessary they were chosn from a two elementary, one 
junior high and one high school chain of schools located in the same 
general area of Calgary as the single Grade I through XII school. Table 
I gives the expected and observed frequencies of subjects in the several 
categoris for th Q-tags sort. 
TABLE I 
EXPECTED AND OBSERVED FREQUENCIES IN THE Q-TAGS SORT SAMPLE 


September of School Entry 


1965 1962 1959 1957 1954 
Group 
N N N N N 
Ami stae.. Va 2a Vilienelo xe 22 XIN* 20 
(20) (20) (20) (20) 
Ra serte dren, lees TV: 9 WANE yy 10,6 eal, CL eG 
(20) (10) (20) (10) (10) 
Dag es \t ee Li taeals Wal bee: V Tidal 3 Klin ehh 
(20) (10) (20) (10) (10) 
Q-tags 
Sorted teacher 
by teacher teacher student student student 


*First year university students who graduated from the two high schools 
concerned. 


Expected frequencies shown in brackets. 


Only teachers who knew the subjects well and who had taught them 
the majority of their courses in the six months immediately prior to the 
testing were asked to complete the sorts. All testing was done during 
March, 1966 in order to obtain ratings on the Grade I subjects (Sep- 
tember, 1965 beginners) just before they were informed as to which of 
the A, P or D categories they would obtain. This timing unified 
categories A and P into category P for the 1965 group, since they had 
not yet been segregated, but, since the school was informed of those who 
would form category D, this group was identifiable. 

Having both teachers and subjects submit sort data on the 1959 
group provided the possibility of a validation check on the sort. The 
results of this check will be published separately at a later date. In 
the meantime, it is assumed that teacher and student sort data are highly 
correlated. 

Test Results 


The factorial data obtained on all groups at all levels by teachers 
and students is summarized in Table II. Table III summarizes the cor- 
relation coefficients obtained between sorts “h” and “s” for years 1965 
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and 1962 and between sorts “i” and ‘“w” for the other three levels. 
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TABLE III 
INTER-SORT COEFFICIENTS OF CORRELATION 


September of School Entry 


Group 1956 1962 1959 1957 1954 x 
ys NEAR RSI canteens t 42 27 21 ru 8) 27 
PBR eae tae a 43 39 ot 34 30 39 
DD. pastuerciig eee toad eos: -.06 .28 2 20 23 “Ag 


Treatment of Data 
Inter-group differences in factor loadings may be obtained by testing 
for the significance of differences between the total means shown on the 
right of Table II. Table IV shows the t’s resulting from this calculation. 


TABLE IV 
t OF BETWEEN-GROUP FACTOR LOADINGS 


Factor Between Groups 

AP AD PD 
Affective) ee hee ee ee eee ae 1.62 3.21* 4.40* 
Assertive iy enh ek a Ee 2a, LbT 3.09* 4.08* 
Hiffective fers ieee A kek) ee ee ce 1.83 5.78* 7.04* 
Hostile ..... Ne: Wee ee ee es OE ee viph 2.89* 3.29* 
FE VETiCg ee i te Po ee ek 1.02 2.67* 3.13* 
SSO Lan ae Nee A tot at 2 ee a ee Nae ek ep 15 1.01 ele 


*Significant <.01 level. 


tn summary, Table IV indicates that decelerates are described by 
teachers and see themselves as more emotional, more hostile, and more 
given to day-dreaming than are either the accelerate or potential 
accelerate groups. The decelerates are described and see themselves as 
less assertive and.less effective than the other two groups. There was no 
difference in mean factor loadings between the A and P groups, and 
there was no difference among the groups insofar as their social relation- 
ships were concerned. 


Owing to the discrepancies in teacher and student ratings at the 1959 
level and elsewhere in the study it was decided that little if any in- 
formation was to be obtained by comparing intra-group ratings as given 
by teachers and students. For example, the data in Table II is such 
that the difference between the mean assertive factor scores awarded to 
the 1965 P group by the teachers and to the 1954 P group by the stu- 
dents themselves is highly significant (P <.01). The interpretation of 
this isolated statistic is that potential accelerates in Grade XII are 
significantly less assertive than similar students in Grade I. The 
question, “in whose opinion?” undermines the assertion to such an 
extent that the present author is not willing to make the claim of dif- 
ference at all. For this reason, then, only the significant intra-rater- 
group differences are reported in the probability column on the extreme 
right of Table II. 
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The data reported earlier (Table III) summarizes the self, ideal- 
self relationships. Table V gives the results of converting the overall 
means of these coefficients of correlation to Fisher’s coefficients before 
t-testing them for significant of difference. 


TABLE V 


SIGNIFICANCE OF DIFFERENCES IN BETWEEN-GROUP 
MEAN CORRELATION COEFFICIENTC 


Group ee Zz Between t RP 
fem pairs Shia pera nl Say RE Rath ede erotik 27 .28 AP 79 < .05 
t Sdah LS ieee An ken ae an AU eae 39 Al AD 00 < .05 
DE ROR A ee to Aa aha 19 19 BD 1.38 <.05 


The magnitude of the t’s obtained makes it necessary to accept the 
hypothesis that there is no difference between the magnitude of the 
mean coefficients of correlations obtained. It is to be noted however 
that the difference in self, ideal-self correlation awarded to the P and 
D, 1965 groups by the teachers (Table III) is significant (P <.01). The 
interpretation of this significance is that teachers are relatively content 
with the self-development of the P group but that they would make the 
D group over pretty thoroughly had they the power to do so. 


Conclusions and Discussions 


1. It is to be noted that no attempt was made to interpret the 
qualitative verbal yield built into the Q-Tags instrument designed for 
the study. It is felt that both the verbal and correlation yields of the 
instrument will prove more useful for guidance purposes and in research 
with subjects different from those studied here. 

2. Owing partly to the limited number of subjects the self, ideal-self 
coefficients of correlation obtained were not of sufficient magnitude to 
differentiate among or within the three groups concerned. 

3. When teacher and self ratings on factor loadings are combined 
(Table IV) it was found that the decelerate group is differentiated from 
the accelerates and potential accelerates who are themselves not 
differentiated from one another. Decelerates prove to be more emotional, 
hostile, and given to day-dreaming than the other two groups. They 
also prove to be less assertive and less effective than accelerates and 
potential accelerates. 

4. Ihe P column in Table II indicates that six of the eight signifi- 
cantly different intra-group awards were made by teachers. The teach- 
ers indicate that the 1962 D group differs from the 1965 group in that 
its members are more assertive and more effective but less hostile and 
less given to day-dreaming. The other significant changes in scores in- 
dicate that the potential accelerates grew less effective and more given 
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to reverie when not accelerated. Both significantly different scores 
awarded by the students pertain to accelerates indicating that this group 
becomes more effective and more socially concerned with the passage of 
time. 


In summary, these changes indicate that in the teacher’s opinion 
decelerates tend to become more assertive and effective and less hostile 
and given to reverie as they progress from Grades I to III. Potential ac- 
celerates who are not accelerated, lose in effectiveness and turn more to 
reverie between Grades I and III. Students, on the other hand, say that 
the only significant changes in any group during the Junior and Senior 
High School years is that accelerates become more effective and more 
socially concerned as they advance through the school grades. 
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This paper delineates some of the problems 
encountered in testing theory in psychology. 
The main points touched are: the basic 
elements of theory formulation; the purpose 
of theories; the relationship of theories to 
the aims of science; and the role of models 
in psychological theories. Passing attention 
is given to the intervening variable vs. 
hypothetical construct controversy as it re- 
lates to psychological theory. The contri- 
bution of Operationism and Philosophy of 
Science is included in a resume of pertin- 
ent considerations in confirmation of the 
implications of psychological theory. 


A. LEE HOXTER 
The University of Alberta 


Theory Confirmation and the Study 


of Behaviour: Some Problems 


The Aim and the Method of Science 


Science attempts to delineate a specified scope and content of a domain 
in order to discover general laws by which its events can be predicted, 
controlled and influenced. In the theory of science concern is with the 
methods and results of empirical investigation. The laws evolving serve 
to connect observations of facts into a systematic entity. A scientific 
system is a set of statements or propositions which represent the seeking 
or discovery effort. In order for a scientific statement to be classified 
as such it should have presenting evidence or external proof. The process 
of assembling this evidence is scientific research. When scientific state- 
ments are gathered they are arranged by the scientist in a systematic order 
according to a plan. Then, they are interpreted so that relationships can 
be formed to construct hypotheses, which will express the laws of nature. 
From the hypotheses the prediction of future events is possible. It was 
Comte who said, “Savoir pour prevoir.” To know how to predict for 
the future on the basis of the present is an important aim of the scientist. 
The structure of a science can be seen as a dual network with two-way 
communication between the theory data on one hand and, the empirical 
data or observable phenomena, on the other. The interplay between 
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theory and empirical data leads to establishment of laws governing the 
empirical facts. These laws should connect observations of separate 
facts into a logical system, making possible the communication of know- 
ledge and prediction of new facts and events.! 


Since prediction as well as control are fundamental characteristics 
of scientific method the scientist himself must get used to failure as 
well as success, because in accumulating laws in science, we deal with 
relationships which are often neither precise nor dependent upon cir- 
cumstances. Error rears its head. The concept of error in research in- 
volves aspects of methodology and measurement important to the scientist. 
In prediction and control, stated simply, the error must be reduced to a 
low point where its influence is for practical purposes inconsequential. 
The distinctive aim of the scientific enterprise is to provide systematic 
and responsibly supported explanations.? What science aims to do has 
been mentioned briefly and, as well, how it is attempted. It should be 
remembered that the conclusions of science, unlike common sense beliefs, 
as Nagel suggests are the products of scientific method. In order to 
insure valid results some clear view of the character of scientific method 
is necessary. 

(1) A “scientific” procedure is one which involves what in its broadest 
sense may be called abstraction. (2) It is one in which we seek not 
only to describe particular things, but also to make general statements 
of one kind or another, usually including what we call scientific laws. 
(3) It is one in which there is empirical evidence in support of the state- 
ment we make. (4) It is one in which we are concerned with facts, 
unaffected by considerations about what is good or what is valuable or 
what ought to be done. (5) It is one in which there is objectivity.® 

If we conceive of science as the communication of knowledge and 
predicting new facts as stemming from a logical system, then the establish- 
ment of laws from which facts can be deduced would be desirable. A 
system of such laws constitutes a scientific theory that is said to be an 
explanation of the empirical facts.‘ 


The Role of Theory in Psychology 


The formal theoretical method involves observation, hypothesis, ex- 
periment and verification. In evaluating theory, Bacharach proposes 
three different sets of operations: (1) Empirical propositions which are 
statements of fact observed; (2) Hypothetical. propositions which are 
statements of conjecture based on the observer’s empirical proposition; 
(3) Theoretical propositions which are statements of the functional re- 
lationships among variables.°® 


The approach to defining theory varies from simplified or parsimoni- 
ously stated to much more rigorous and demanding qualifications. Ac- 
cording to Bergmann,’ there are no articulate and comprehensive theories 
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existing at present in psychology. It is his view that a theory in psy- 
chology, as elsewhere, is a set of laws deductively connected, that is, some 
of these laws, called basic laws or axioms, allow jointly for the deduction 
of the others, called theorems. And, of course, a theory permits also 
the deduction of laws as yet untested. In a briefer view, N. E. Miller’ 
sees the criteria of a scientific theory as a system of symbols in verbal 
or other form, only if one can use it to make rigorous deductions about 
some of the consequences of different sets of conditions. 

Kerlinger*® outlines a theory as a set of interrelated constructs (con- 
cepts), definitions, and propositions that present a systematic view of 
phenomena by specifying relations among variables, with the purpose 
of explaining and predicting other phenomena. Here the link is esta- 
blished with the purpose of science. It will be remembered the principle 
objective of a science, other than the description of empirical phenomena, 
is to establish, through laws and theories, general principles by means 
of which the empirical phenonena can be explained, accounted for and 
predicted. In carrying out this objective, sciences concern themselves 
with gathering and comparing data “in order to establish the correlations, 
mathematical equations and, theories that are the goal of inquiry.’ 

The concept of axiomatization which is found inherent in the more 
rigorous theoretical attempts tends to be gaining some ground especially 
where logical structure and confirmatory evidence are important. By 
axiomatization is meant the reconstruction of a scientific discipline in 
the form of a deductive system with postulates, definitions and derviations 
precisely stated. As Feigl writes: 


The generally accepted account of theories as hypothetico-deductive sys- 
tems has been logically reconstructed in fairly similar ways by M. R. 
Campbell, H. Reichenbach, R. Carnap, C. G. Hempel, R. B. Braithwaite, 
H. Margenau, F. S. C. Northrop, H. Melberg and, others in terms of postulates 
and correspondence rules (‘‘coordinating definitions,” “epistemic correlations,” 


“dictionaries,” “interpretive systems.”) The basic idea here is that one 

may conceive a theory as an (erstwhile) uninterpreted calculus.!° 

From a perspective of discovery and utility Kaplan sees a theory as 
a way of interpreting, criticizing and, unifying established laws, modify- 
ing them to fit the data unanticipated in their formulation and, guiding 
the enterprise of discovering new and more powerful generalizations." 


Kaplan emphasizes the more overall, pervasive role of theory, in- 
cluding the process of scientific inquiry itself; thus broadening the role 
of theory and making it more functional. Along the lines presented by 
Kerlinger and Kaplan, Marx sees a need for a greater recognition of the 
role of theory in psychology and postulates theory serving as a tool, to 
organize empirical knowledge. He sees three elements of all scientific 
theory construction; (1) observations—which must be under controlled 
conditions, (2) constructs—which must be operational, (3) hypotheses— 
which must be testable (that is, clearly disconfirmable) .’” 


145 


A. Lee Hoxter 


The discovery emphasis stresses the heuristic view. 


The process involved is two way with theory and conceptual schemata 
interconnecting and supplementing each other to provide fruitful data lead- 
ing to further research. As Conant (1951) points out the usefulness of all 
scientific hypotheses lies in the research they generate. There is an in- 
terrelatedness between theory and hypotheses. It can be perhaps thought 
of as an isomorphism. Going one step further and, in broad terms we note 
the words of Boring (1953) who considers psychology ‘as theory just as 
science is theory—descriptive theory sometimes and, explanatory theory at 
other times, yet theory, because it is concerned with constructs that are 
things and their relations. Psychology and science are theory empirically 
based.” 


Theory in the narrow, the tool sense is the immediate basis of experi- 
mentation. It is the specific formulation of the problem—the overt reason 
for undertaking the work. By means of it the experiment is designed.13 


It is well known that Skinner questions theories. Actually, Skinner 
is concerned with theories and theoretical concepts regarding, essentially, 
whether scientific laws should contain low order or high order concepts. 
Skinner argues for low order variables. According to Bergmann, the 
belief that an empiricist must not countenance high order concepts has 
been overthrown long ago. It seems that Skinner’s position holds that 
greater emphasis should be placed on the relevant variables of psychology 
and their experimental importance, rather than on theoretical construc- 
tions. The underlying issue in his position tends to be an expression of 
an inductive approach called the positivistic view. It is the method of 
data leading to inductive theory. Skinner is joined in this approach, as 
well as in critical attacks on the classical, formalistic procedures by 
Egon Brunswick and Murray Sidman. 


On the positive side, this point of view holds if we only develop our facts 
carefully enough, theories—as generalized, inductive principles summarizing 
empirical relationships—will take care of themselves. For the strict positivist, 
theories are nothing more than summary statements, and to try to produce 
them too far in advance of the acquisition of the facts themselves is there- 
fore a serious mistake.!4 
Familiarity with the diverse problems of psychology renders indeed 
an appreciation of the large amount of unknowns in the field. Much of 
the data of psychology is still open to serious debate, and the dust has 
not begun to settle. Because many empirical studies are concerned with 
entities in themselves not observable it does seem there is ground for 
caution. When the statement is made that theories can be produced too 
far in advance of the acquisition of the facts, then the question follows— 
does theory lead to research and empirical confirmation or do the latter, 
research data, lead to theory? The tool and goal function of theory 
appear to be permissive of psychological inquiry, proceeding either way. 
When Skinner’ says, “Research designed with respect to theory is also 
likely to be wasteful,” he is arguing against the practice, mostly carried 
on in thesis research, where the idea is that research tends to be aimless 


146 


Theory Confirmation 


unless there is a guiding theory as a foundation. It is his position that 
scientists do not always work from the pattern of hypothesis, deduction, 
experimental test and confirmation. 


What we are concerned with in the role a theory plays is how well 
it relates to the scientific process. Does it guide and stimulate the on- 
going process of scientific inquiry? Does it raise new questions? The 
theory in science should serve to open the way to new knowledge, or- 
ganize the known data and, lead to further inquiry. Theoretical con- 
structs are essentially a means of establishing the laws of nature?® 


While Skinner claims a theory will eventually be overthrown and 
this view is quite supportable, another way of looking at it, that is in 
defense of theories, is presented by Barker, et. al., when they reported 
that: 


It is an essential characteristic of a fruitful empirical theory that it gives 

birth, as it were, to new knowledge, which is then independent of its theore- 

tical ancestry. The fruitful empirical theory is instrumental in establishing 

new scientific data which should be able to outline the theory.17 

Thus the notion of giving birth to new knowledge is stimulating and 
justifiable in terms of a desirable goal of scientific inquiry. 


That psychology is still dealing with many complicated problems of 
scientific theorizing, scientific methodology and generally ordering the 
discipline has been pointed out. What is important to keep in focus 
is that psychology is basically concerned with the discovery of the general 
laws ‘of behaviour. Spence summarizes the task under five headings: 
(1) Theory is still at a very primitive level in psychology, concerning 
itself primarily with the discovery of low order laws. (2) There are a 
variety of different theoretical procedures possible in psychology. (3) 
Some psychologists substitute, often quite unconsciously, phenomeno- 
logical introspection and anthropomorphic thinking for theorizing. (4) 
Many theories in psychology have provided us with response-response 
(R-R) laws rather than stimulus-response laws (S-R). (5) The most 
promising theoretical technique, is the so-called “intervening variable” 
method proposed by Hull and Tolman."* 


According to Hebb and, this statement is a good summary note on 
theories, “my argument is that it is only with the rubble of bad theories 
that we shall be able to build better ones and, that without theory of 
some kind, somewhere, psychological observation and description would 
be at best chaotic and meaningless.”'® 


The Model and Its Function in Psychology 


When questions are asked such as, “What is a model?”—“What is the 
function of a model in psychology?” all sorts of difficulties present them- 
selves because the answer depends to a large extent on the training, 
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tastes and, dispositions of the answerer. Also, the purpose the model 
will play is important. 


The question of whether theoretical models are necessary was asked 
by Von Bertalanffy, who suggested an affirmative reply, but at the 
same time considered the limitations involved. It was his view that model 
conceptions in psychology should be: (1) Essentially dynamic, although 
including structural order, established by progressive mechanization, as 
a derived yet most important case, (2) Molar, though allowing for 
molecular interpretation of the individual processes; (3) Formal, though 
allowing for future material interpretations.”° 


It cannot be our purpose here to trace the history of models in 
science. Models are nothing new. Their use dates back to Aristotle 
and Descartes. According to Chapanis*! there are only two kinds of 
models: replica models and symbolic models. Models express the en- 
tities of the theory. The essential idea of a model is that it is accom- 
panied, so to speak, by a commentary which qualifies or limits—but not 
precisely nor in all respects—the analogy between the familiar objects 
and the entities which are being introduced by the theory.??. In psycho- 
logy, it is fairly well accepted that a model is a conceptual analogue, 
sometimes borrowed from another field, such as mathematics or statistics, 
facilitating the research effort. A model can serve as a focal point or 
fulerum involving actions going in two directions. It may serve as a 
guide for setting up assumptions of a theory and, can serve as a source 
of suggestions for extending the range of their application. A model 
may refer to the postulates or hypothetical ideas of a theory, it may 
further clarify inferences of a theory, or refer to a mathematical cal- 
culus. 


The functions of models can be analytically categorized as, (a) in- 
ferential; (b) representational; (c) interpretational and, (d) pictorial.?* 
A different kind of arrangement but similar and illuminating is the in- 
terpretation of Kaplan, who talks of physical models, semantic models, 
formal models and interpretive models. The important issue is that any 
model is related to the empirical evidence. As Tolman pointed out 
earlier, we all have models in the back of our heads when we collect 
systemic sets of data. As if to answer Tolman, Kaplan writes: 

As inquiry proceeds, theories must be brought out into the open sooner or 

later; the model simply makes it sooner. In the Socratic metaphor, all thought 

is the conversation of the soul with itself. The creative imagination, in both 

scientist and the artist, takes the form of a vigorous discussion with the boys 

in the backroom; and there inevitably comes a time when someone says, 

“Put up or shut up!” It is at this moment that models are brought for- 

ward.?4 

Before presenting examples of how models are used in psychology 
it is well to point out that models are not infallible or “cure-alls” in 
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theory research. Briefly some dangers are: over generalization com- 
mitting a logical fallacy, incorrect relationship between variables, in- 
correct constants assumed, non-validation of the model, and diversion 
of energy into non-productive activity.?° 

With the above cautions in mind, a look at a few models will serve 
to show the utility of such conceptualizations. The most characteristic 
role of mathematical models is to provide a logical route to go from the 
entities of the real world to predictions about it.?° 


real mathematical 
world ———————_ abstraction (A) ————> system 


experiment (T) mathematical 
argument (M) 


hysical mathematical 
POX sae <———_ interpretation —————_-__ (1) feligd is 
conclusions conclusions 


Figure 1. The symmertrical roles of experiment and mathematics. 


Coombs, et al, attempt to show how the use of more general models 
can extend the domain of classical measurement theory. The writer 
feels an insight into what is being proposed by these investigators tends 
to be similar to an interesting recent view by Eastwood, who, in describ- 
ing a “systematic inquiry model” states: 

Systematic enquiry, the end product of which is explanation rather than the 

solution of specific problems, may be conceived as a four dimensional sys- 

tem. This system is a general model that provides the framework for the 
derivation of specific models from which testable hypotheses can be deduced.?? 

Eastwood’s system is a departure from the analogue approach usually 
found in psychology. The four dimensions are: (1) the referential, (2) 
the theoretical, (3) the experimental and, (4) the validational. One 
advantage of the systematic inquiry model is the degree to which the 
efforts of the investigator are facilitated. He can operate in a controlled 
situation, but remain free from prior conceptions. The referential domain 
embraces the total set of entities constituting the extent of the area of 
inquiry. The referents are co-ordinated definitionally, by definitional 
forms, to signs or symbols, to constitute the vocabulary of the system. 
The theoretical dimension involves producing axioms which are logically 
testable and lead to general hypotheses. The experimental dimension 
provides for rejection or non-rejection of hypotheses. The validational 
dimension subjects the explanations to actual situations. 


The construction of a model of personality can be seen nicely if one 
examines Eysenck’s** attempt. 
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Four main levels of organization are depicted: (1) Specific Response 
Level, (2) Habitual Response Level, (3) Trait Level, (4) Type Level. 
In constructing a science of personality, we must seek for abstract models, 
concepts, mathematical functions, or what have you, which will ade- 
quately represent our knowledge—meagre though it be—of existing 
facts, and which at the same time will point toward new facts, which can 
verify, modify, or refute our theoretical model. 


A mathematical model is frequently employed to serve in behavioural 
contexts. An example is Meldman’s Ego model. Basing his assumption 
on the statement that the most elementary form of the ego is the 
phenomenon of attention, Meldman states: 

... we can then formulate the expression that the ego (E) can be operationally 

construed as a summation of its elementary form, one attention unit (M), 

which can be expressed E=EM. Based upon the libido theory, it seems 

reasonable to postulate an excitatory or facilitating attention (cathexis) as 
well as an inhibitory attention (counter or anti-cathexis). The equation 
can then be expanded to E = (Me + M,) where Me represents excita- 
tory attention cathexis and M, represents the inhibitory attention counter 

cathexis. The mathematical formulation of the ego becomes E = (Me + M_) 

where E represents ego, Me represents excitatory attention cathexis and 

M, represents a summation of the inhibitory attentional counter-cathexes.°° 

There is considerable discourse in psychology today about theories 
with emphasis on extremely formalistic approaches involving postulate 
systems, constructing uninterpreted calculi and, other details falling 
under the heading of logistical strategies. In practice, a theoretician does 
not always go about the construction every time in that way. Skinner 
points this out as does Sellars who notes the fundamental assumptions 
of a theory are usually developed not by constructing uninterpreted 
calculi which might correlate in the desired manner with observational 
discourse, but rather by attempting to find a model, i.e., to describe a 
domain of familiar objects behaving in familiar ways such that we can 
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see how the phenomena to be explained would arise if they consisted 
of this sort of thing.*? 


This paper cannot go deeply into the various arguments about whether 
models in psychology should be physiological or non-physiological. Such 
guidelines can properly fall under the heading of reductionism. However, 
it should be pointed out that in theoretical psychology, a branch of the 
philosophy of science, there is support that “logically and in principle, 
physiological reductionism is a certainty.’”*? The principal at stake is 
the choice (especially in personality theory) between a neurological 
versus a formal model. Hebb, Krech and Klein, to name a few, argue 
for the physiological approach. On the other hand, theorists such as 
Tolman, Von Bertalanffy, Parsons and Shila press the case for formal 
models. 


The more basic question is, what good are models? What has been 
said up to this point can be condensed to express several useful functions. 
We are indebted to Chapanis** for the gist of his argument: models (1) 
describe and help us to understand complex systems or events, (2) help 
us learn complex skills, (3) provide the framework within which ex- 
periments are done, (4) help us to see new relationships, (5) help us 
to predict when experiments are impossible, (6) assist in engineering 
design, (7) amuse us.*4 


The application of numbers 1, 3, 4 and 5 are of greatest relevance 
in the testing of theory via its model conception. A major mode of 
theory development is the use of a model, or conceptual structure, usually 
borrowed from some other field, whereby empirical investigation is pro- 
vided firm guidelines, but strictly speaking, no effort is made, as Marx 
stresses, to test the truth value of the model itself. 


The Intervening Variable vs. The Hypothetical 


Construct Constroversy 


The questions which are generated in psychology, the continuing argu- 
ments over which way theories will go, how they are constructed, what 
their components are, to a large measure, tend to centre around the 
confusion involved in the issues of variables and constructs. For clarity 
of discussion, a variable is a class of objects or evnts, or properties thereof; 
a factor or condition that is conceptualized for scientific purposes. On 
the other hand, a construct is usually conceived of, briefly, as being a 
concept representing relationships among events or things and their 
properties. Psychology goes about its work in explaining behaviour 
through laws, theories, postulates and axioms, with an empirical base. 
Notice the following statement: 


B =f, (S,P,H,T,A) 


The initial causes of behaviour consist of five independent variables. 
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S = environmental, P — physiological drive, H — heredity, T = pre- 
vious training, A =— a given age or maturity. 


The function (f,) is broken down into a set of mental processes called 
“intervening variables.” Thus, did the behaviourist Edward Tolman 
introduce intervening variables in 1932: 

The intervening variables are the determinants of behaviour. They are 

divided into (1) immanent purposive and cognitive determinants, (2) capa- 

cities and (3) behaviour adjustments. They cannot be directly observed, 
but they can be inferred from behaviour. They are to behaviour as electrons, 
curves, or whatever it may be, are to the happenings in inorganic matter.34 

The inferred processes are between the independent variables (stimuli, 
etc.) and the dependent variables (responses, etc.). 


Clark Hull, the exponent of the hypothetico-deductive approach em- 
ployed Tolman’s intervening variable principle. He postulated habit 
strength (sHr), drive (D) and reaction potential (sEr). Hull’s Postulate 
VIII, the Constitution of Reaction Potential is an illustration. 


SH Dx Vo Ke washir 


. Here, Hull is indicating: the reaction potential (sEr) of a bit of 
learned behaviour at any given stage of learning, where conditions are 
constant throughout learning and response-evocation, is determined: 
(1) by the drive (D) operating during the learning process multiplied, 
(2) by the dynamism of the signalling stimulus trace (V,), (3) by the 
incentive reinforcement (K), and (4) by the habit strength (sHr). 


Intervening variables are abstract concepts of behaviour theory for 
which no physiological interpretation is offered, explicitly or implicitly, 
in spite of Hull’s physiologically sounding nomenclature. Hypothetical 
constructs are intervening variables that are physiologically interpreted 
or located inside the organism.** 


The difference between intervening variables and hypothetical con- 
structs is, according to Marx, seen as the degree of operational accept- 
ability and the degree of reality status. 


MacCorquodale and Meehl attempted to draw a distinction, in their 
famous paper, between intervening variables and hypothetical con- 
structs. They pointed to Skinner’s “reserve,” Tolman’s “demand” and 
Lewin’s “valence” as examples of pure intervening variables. Hypot- 
hetical constructs for these writers did not fill the requirements of three 
conditions: 


(1) contains no words which are not reducible to empirical laws; (2) the 
validity of the empirical laws involved is necessary and sufficient for 
correctness of statements regarding the concept; (3) suitable grouping 
of terms in the quantitative empirical laws will produce a quantitative 
expression of the concept.*® 
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Briefly stated then, Marx sees intervening variable as meaning any 
construct with a maximum amount of operational validity, or direct 
empirical reference and, by hypothetical construct is meant any con- 
struct with a relatively low degree of operational validity. Marx has 
cautioned that a clear cut distinction cannot always be drawn. Ginsberg, 
clarifying the matter, or further adding to the confusion, if you prefer, 
asks the question, “Are there significant logical differences between in- 
tervening variables and hypothetical constructs?” His view is that the 
proper grounds for distinguishing between intervening variables and 
hypothetical constructs derive from the differences between a law and 
a theory.*’ The equating tends to boil down to: intervening variables 
are referrable to laws while hypothetical constructs refer to concepts 
which are part of a theory. While accepting the contribution of Mac- 
Corquodale and Meehl, Lindzey questions whether intervening vari- 
ables and hypothetical constructs exhaust the varieties of theoretical or 
analytic constructs that may be used. Lindzey argues that there are 
constructs employed by theorists which are more than intervening vari- 
ables but less than hypothetical constructs.** They are called conven- 
tional constructs. Some examples are: Mosteller-Bush statistical learn- 
ing theory constructs, Spence’s use of reinforcement learning theory 
constructs, Brunswick’s probabilistic concepts and, perhaps certain psy- 
chonalytic concepts such as libido.*® 


The hypothetical construct and the intervening variable are of function- 
al interest to the investigator who is concerned with theory construction 
or theory confirmation. As long as it is scientifically useful to organize 
theory within the framework of the intervening variable paradigm, the 
theorist ought to be left free to direct his creative scientific thinking 
to the goals which he has determined.*° 


In an attempt at further precision in meaning, Rozeboom stresses 
an analytical relation: 

An intervening variable (transformation variable) is a variable which has 

been systematically defined in terms of its antecedents and is hence de- 

pendent upon the latter for its meaning. To recapitulate the analysis by 
means of a formal example, let us suppose that z = (x + y*)/w is an 

empirical relation expressing the best esimate of a known variable z as a 

joint function of other known variables w, x and y. We are now able to 

express z as a function of analytical mediation variables by defining one or 

more of these as mathematical functions of w, x and y.?! 

The idea here is that the intervening variable becomes an operational- 
ly definable concept without surplus meaning. Hypothetical constructs 
do have surplus content and are inferred mediation variables. They are 
not analytically contained in their antecedents. Henrysson suggests 
hypothetical constructs are of value and are useful in scientific theories. 
Scientific theories, which work with such hypothetical constructs, have, 
in most sciences, been very fruitful also for further empirical research.*” 
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The Role of Operationism and Logical 
Positivism in Theory Research 


A model does not become a scientific theory until a sufficient number 
of its items has operational or epistemic definition.*? Operationism, a 
method of observation, was introduced by Bridgman in an attempt to 
define concepts of science by improving the rigour of scientific language 
through defining the operations that produce them. The concern is 
with the language. An effort is made to define the concepts so that 
they can be stated and tested by other observers. There is implied a 
two pronged attack: not only the observation but also the operations 
performed by the observers. Operationism came forward as a revolution 
against absolute and undefinable concepts in physics. The basic idea of 
operationism was uncomplicated. It provided, not just a criterion of 
meaningfulness, but a way of discovering or declaring what meaning 
a particular concept has; we need only specify the operations that deter- 
mine its application.** 


Margenau, makes a distinction between constitutive and operational 
definitions. A constitutive definition defines a construct with other 
constructs, whereas an operational definition assigns meaning to a con- 
struct or a variable by delineating the activities or operations which are 
required to measure the construct or variable. An operational definition 
is a sort of manual of instructions to the investigator saying, “Do such 
and such in so and so a manner;”’ briefly it defines or gives meaning to 
a variable by spelling out what the investigator must do to measure the 
variable.*® 


While operationsim has its merits in certain applications to the pro- 
blems of theory construction and empirical validation through clarity 
and meaningfulness of concept, the method itself is not without its critics. 
These critics tend to express dissatisfaction with strict operationism. 
Hempel feels that a narrowness in science is fostered by the view that 
all concepts be operationally defined. Hempel is joined by Feigl and 
Scriven in this acceptance of a relaxation in rigid observation. “A term 
is fruitful only if it encourages change in its own meaning; and, to 
some considerable extent, this is incompatible with operational de- 
finition.*® Psychologists are beginning to adopt the point of view that the 
adequate definition of many psychological concepts can only be ap- 
proached gradually by a system of successive approximations (construct 
WeALCICY ) oth Ack 


Thus, with the pros and cons of operationism it seems that the theorist 
must tend to his immediate aims and goals realizing certain criteria must 
be assessed for their value in terms of his purposes. What cannot be 
denied is that psychologists are moving closer to more efficient solutions 
to methodological problems. Operationism, as put forth by Bridgman, 
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greatly influenced such theorists as Tolman, Stevens and Skinner. In 
this trend the empirical component of the scientific method is stressed. 
On the other hand the movement of Scientific Empiricism, influenced 
by the ideas of Russell and the Vienna Circle finds expression in Hull 
and Tolman’s formulations. The Vienna Circle members were con- 
cerned with purging philosophy of its metaphysical elements and sub- 
stituting for it an investigation of the rules of language in the formulation 
of scientific propositions. 

Logical Empiricism, according to Feigl, makes its most important and 
constructive contributions in the logic and methodology of the sciences. 
The foundations of logic, mathematics, physics, biology, psychology and 
of the social sciences have been penetrated in an unprecedented manner 
by the work of Schlick, Carnap, Reichenbach, Wittgenstein, Frank, Von 
Mises, F. Kaufmann, Hempel, Woodger, Brunswich, Lilsel, Popper, Nagel, 
Kaplan, Braithwaite, Pap and many others.*® 


The Logical Empiricists are concerned with clarification of the langu- 
age of science and a study of the conditions under which empirical pro- 
positions are meaningful. The lesson to be learned in the sowing of 
such diverse seeds into the fields of psychology is cross-fertilization. What 
are the seeds? The first is Operationism; followed by the philosophical 
movement exemplified by the Vienna Circle, then the Logical Em- 
piricists. An attempt to translate propositions into a physical language 
is the central idea of Physicalism. Translating sentences into an all- 
inclusive language results in a universal language of science. Here we 
have the Unity of Science. Admittedly, the details of such movements 
need far more explanation than space permits here. But, the pointing out 
of the current trend suffices to show the way of the theory builder and 
tester. So with these contributions we arrive at the Science of Science, 
or the Scientific study of science. As S. S. Stevens says: 


.. . It now appears that the Science of Science emerged as the reasonable 
outcome of revolutions in the three major fields of physics, psychology and 
philosophy. Operationism as a revolution against absolute and undefendable 
concepts in physics, behaviourism as a revolution against dualistic mentalism 
in psychology, and Logical Positivism as a revolution against rational meta- 
physics in philosophy where the three forces whose convergence into a 
common effort is effected by the Science of Science.*® 


The Case for a Modified Approach 


In an attempt at an operational reformulation of some of the basic 
principles of psychoanalysis, Ellis reviewed some of the main problems 
involved in scientific theorizing. He re-stated many of the Freudian 
hypotheses in operational terms. The writer of this paper sees value in 
some of the limitations of strict operationism and strict empiricism. 
Theories should not be strictly limited to observational, intervening vari- 
able, dispositional, strictly inductive, or low-order terms, since this kind 
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of rigid operationism would at the present time, unduly restrict scientific 
thinking and investigation.*° In calling for a modified operational ap- 
proach the following points give the gist of the argument: (1) To be 
operationally meaningful, a statement must be, at leasts in principle, 
confirmable. (2) In modern operationism or empiricism we can no 
longer demand full verifiability or full falsifiability of scientific state- 
ments. It is more realistic to demand only confirmability or partial 
verifiability. (3) So-called intervening variables are legitimate and 
fruitful in scientific theorizing, but they have distinct limitations. (4) A 
modified operational approach leaves room for a less strict, non-Skin- 
nerian form of psychological theory. (5) Psychoanalytic (or other psy- 
chological) theory need not be presently stated in neurophysiological 
language. (6) Retention of, as an integral part of the scientific method, 
creative hypothesizing, while recognizing that it is, in the last analysis, 
a form of unconscious or secondary induction. (7) Simplicity is a de- 
sirable but not an essential requisite of scientific theorizing, serving a 
useful purpose; but in itself it does not guarantee the formulation of the 
best kind of theory. (8) From the standpoint of a modified operationism 
or empiricism, it is legitimate to formulate speculative theories; but it is 
questionable whether they should be defended on “heuristic” grounds, 
since it is virtually impossible to define or confirm accurately what is or 
is not ‘“heuristic”.® 

The essence of the modified approach appears to adhere to the aims 
of science while still allowing for latitude as well as creativity in theoriz- 
ing. At the same time the undesirable elements of speculation based on 
metaphysical foundations is methodologically and from the basis of theory, 
eliminated. 

The Role of Parsimony and Simplicity 

A word should be said about the role of parsimony in theory methodo- 
logy. Again, if a conscientious effort is made to survey the literature 
of psychology the various directions taken by writers and investigators 
branch out in geometric proportions from the starting point of William 
of Ockham’s Razor and more specifically in psychology itself, Lloyd 
Morgan’s canon. The theme is the acceptance of the simplest of alter- 
native explanatory propositions. The application of parsimony aids in 
developing theories having sufficient empirical support. Frequently, it 
is found that a confusion exists when the terms parsimony and simplicity 
are used in connection with theories. At various times the term simpli- 
city refers to a selection of one of two theories based on certain criteria 
while at other times simplicity refers to elements within a theory and 
concerns the relative parsimoniousness of the constructs. The important 
role played by the principle of simplicity as an adjudicator between 
rival scientific theories has been widely acknowledged. There seems to 
be complete agreement between philosophers that it is one of the basic 
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rules of scientific methodology not to multiply unnecessarily the entities 
admitted into one’s theories, and to choose always the simplest of alter- 
native hypotheses.*? 


Another vantage point is stressed by Reichenbach who adds, “There 
are cases in which the simplicity of a theory is nothing but a matter of 
taste or economy.’*’ In his discussion Reichenbach posits two kinds of 
simplicity: descriptive and inductive. To exhaust the positions on parsi- 
mony and simplicity cannot be our aim here. Thus, to look again at 
point eight of Ellis’ modifications the reader is left with the summary 
statement which bears repeating. It would appear, then that simplicity 
is a desirable but not essential requisite of scientific theorizing; that it 
often serves a useful purpose; but that, in itself, it does not guarantee 
the formulation of the best kind of theory. 


Testing the Implications of a Theory: 
A Brief Overview 


Theories are usually considered testable in terms of the “reduction” 
of the theory to hypotheses whith are isomorphically related to the 
theory. The validity of the hypothesis usually rest on successful em- 
pirical prediction. So far, this paper has attempted to cover some of the 
elements involved in the methodology of theory construction, the con- 
stituent elements of theories, the model and its usuages, along with at- 
tendant problems relating to variables, constructs and the criteria im- 
posed by Operationism and Empiricism. Finally, the theory, or more 
broadly its implications must be brought out into the light for inspection. 

It does not take much argument to show that the usual method of 
confirmation of a hypothesis by empirical test can be accomplished only 
in purely deductive systems, if the method is logical. The scientific 
manner tests the hypotheses while the positivistic style asks a question. 
It is frequently efficient to translate the theory to the hypothesis level 
for testing. Some investigators use the intermediary step of employing 
the model to test a theory. In that case the model may be subject to 
change but not the theory. That is, the model is a tool to be used 
heuristically. As Torgerson pointed out, “when certain of the constructs 
are connected to the empirical world by rules of correspondence, the 
model becomes a theory and, as such, is subject to empirical test.’’** 


The major caution involved in testing theories has been outlined by 
H. M. Johnson when he says that: 


. . . to argue to the truth of.an hypothesis by affirming the consequents is 
always a fallacy no matter how many consequences are affirmed. We are 
at liberty to entertain such hypotheses as have not been falsified by the 
observed failure of their consequents, but we may discard them whenever 
we find others that are more fertile or more simplifying. Inductive reasoning 
does not establish the truth of its hypotheses. Even if the hypothesis is false, 
half of its implicates will be true. But to say this is not to deny the value 
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of hypotheses. They reveal interconnections between events and, through 
these interconnections, they suggest experimental procedures by means of 
which implicates can be verified or disverified. The verification or dis- 
verification of the implicates is important and useful in its own account, for 
by it, we discover something about the world in which we live, but the 
verification of the implicates does not establish the truth of the hypothesis.®5 


The argument of Johnson is of course, valid. It should be noted that 
while he is frequently quoted as pointing out the fallacy of affirming 
the consequences, he also emphasizes the value of hypotheses. McGuigan 
also concurs that testing theory through the current method, inference 
by confirmation, is an invalid procedure. 


It seems especially important to stress a source of confusion in look- 
ing at the usefulness of a theory. This problem relates to the processes 
of verification and confirmation. 

Confirmation allows classification of a theory as probable or improbable, 

and requires that we consider a number of separate evidence reports; while 

verification allows classification of a theory as completely true or com- 
pletely false, as based on only one evidence report. Verification, therefore, 

is a narrower term than confirmation and, may be included as a limiting 

case of confirmation where the probability is 1.0.56 

The important caution to theoreticians is the tentative nature of a 
theory. Theory is a stage. It is a working model subject to change and 
modification and, even overthrow. It should not dominate the empirical 
data. If it becomes rigid it loses its value as supporting the advance 
of science, the seeking of truth and establishing the laws of nature. 


According to Popper, the criterion of the scientific status of a theory 
is its falsifiability, or refutability, or testability. The crux of his position 
is: (1) It is easy to obtain confirmations, or verifications, for nearly 
every theory—if we look for confirmations. (2) Confirmations should 
count only if they are the result of risky predictions. (3) Every ‘good’ 
scientific theory is a prohibition: it forbids certain things to happen. The 
more a theory forbids, the better it is. (4) A theory which is not re- 
futable by any conceivable event is non-scientific. Irrefutability is not 
a virtue of a theory (as people often think) but a vice. (5) Every genuine 
test of a theory is an attempt to falsify it, or to refute it. Testability is 
falsifiability. (6) Confirming evidence should not count except when 
it results from a genuine test of the theory. (7) Some genuinely test- 
able theories, when found to be false, are still upheld by their admirers.*’ 


Keeping in mind Johnson’s argument regarding the fallacy of the 
usual method of testing a theory or hypothesis, as reinforced also by 
Miller, McGuigan and, Turner, the question is asked, if this is a serious 
limitation, what do we do? Unless one is concerned with ultimate 
truthfulness—a kind of philosophical Holy Grail—empirical verification 
should be sufficient.*® 
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Summary 


Some of the problems encountered in testing a theory have been 
discussed within the limitations of efficient use of space. The role of 
theory, models and constructs was examined. Confusion present in 
psychology was discussed as it relates to the intervening variable vs. 
hypothetical construct controversy, and the influences on psychology 
generated by Operationism and the Philosophy of Science. A modified 
approach as stated by Ellis was seen as a desirable answer to strict 
Operationism and Empiricism. Finally, a few of the considerations in 
present literature regarding theory confirmation were brought forth. 
When the reader tests a theory—he can take his choice. 
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BOOK REVIEWS 


“IDEOLOGY AND ANALYSIS; A REHABILITATION OF 
METAPHYSICAL ONTOLOGY” 


By: Richard C. Hinners, (New York: Desclee de Brouwer, 1966) 


Hinners in this book paints with a 6-inch paint brush. He attempts 
a grand synthesis of all that has gone before him, a synthesis which 
culminates in the claim that we cannot do metaphysical ontology without 
recognition of the infinite presence of He Who Is. He does concede in 
his Preface (p. 15) that ‘the reader should not expect to find here a 
fully-fledge system of philosophy’; I would suggest that the reader should 
not expect to find anything very much at all. That way the reader will 
not be very disappointed. Much of the book is historical exegesis which 
is either standard diet or wrong; the rest is unhelpful and very often 
obscure generalization. 


I shall pick upon one or two points where Hinners is specific enough 
for one to get to grips with him, and indicate how I find what he says to 
be unsatisfactory. Ideology and Analysis he takes to be names of two 
opposing tendencies in philosophy; these are the tendencies he is trying 
to synthesize. Traditional Greek metaphysics he labels as “ideological” 
(cf Chaps. 2-4) because it is, to use a word with which readers might 
be more familiar, ‘theory-laden’. It is committed to the value of specu- 
lative metaphysics, but this, says Hinners, is a point of view we are free 
to reject. True philosophy should not have this sort of ultimate com- 
mitment. However, I doubt that his own remarks are any better, as I 
shall shortly indicate. Analysis, on the other hand, is inadequate (cf 
Chaps. 7-9) because it cannot deal with “lived experience”, some inner 
experience of the subject which is logically prior to the public world 
that forms the material for analysis. 


Hinners’ tertiwm quid here depends very heavily on his own presup- 
position, which is that only an intentional analysis of meaning is correct. 
This leads him to talk in almost the same breath of ‘verbal formulae 
whose meaning is yet to be determined” and “meaning” as an activity 
we are engaged in (Pp. 28-29). This analysis of meaning, to my mind 
at least, was shown to be quite inadequate by the later philosophy of 
Wittgenstein: Hinners shows absolutely no awareness of possible ob- 
jections to his own view. Significantly, Hinners does discuss and criticize 
the logical atomism of the Tractatus, Wittgenstein’s earlier. and, as he 
said himself, confused work (Pp. 203-216), on the grounds that “articu- 
late discourse” presupposes more than names and nominata. What Hin- 
ners does not realize is that this objection holds against any sort of in- 
tentional analysis of meaning including his own, not simply against that 
of logical atomism. 
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Let us leave these points and, see how Hinners attempts his synthesis. 
“Being as Presence” is the crucial concept here and also in the attempt 
to give a Christian basis for any true ontology. Presence is “the conse- 
quent object of speculative existence which is the existential-empirical 
realization of logically projected possibilities of experience” (Pp. 202). I 
shall try to interpret this splendiferous jargon. Pure speculation ignores 
actual facts: excessive concern with the here-and-now blinds one to the 
range of possibilities that are open, particularly in the future. The pre- 
sent, as opposed to the existent, is that which is comprehended by one 
who can take both of these views at once. The possibilities are produced 
by speculation, considered by analysis and “given” by lived experience. 
Insofaras presence is not simply lived experience, it transcends lived 
experience, and so is fit to be an object of a metaphysical ontology (Pp. 
217 ff); any claim that Hinners’ philosophy is not ‘theory-laden’ looks 
pretty silly beside that remark. (Insofaras it is not simply an array of 
logical possibilities, presence is doubly transcendent and, so is infinite 
presence (Pp. 223). From there we progress to He Who Is as being 
infinite presence (Pp. 264 ff). A synthesis of this sort is not possible 
except on an intentional analysis of meaning. I believe that such an 
analysis is wrong and, so I would reject Hinners’ synthesis as funda- 
mentally misconceived. This means, certainly, that the problem of re- 
conciling existence and essence is forever with us. I acknowledge this, 
but feel philosophers would spend their time better in bringing men to 
accept this, rather than in trying to synthesize the problem away. 


Hinners’ presuppositions come out again in a couple of places in his 
historical exegesis. He presents Plato’s Euthyphro as a piece of philo- 
sophy which illustrates his own ideas. Socrates asks Euthyphro, “What 
is Piety?”: Euthyphro replies, “Piety is doing what I am doing” (viz., 
prosecuting his father for the murder of a slave). The simplest inter- 
pretation of Euthyphro’s remark is “An example of a pious act is pro- 
secuting one’s father for the murder of a slave”. But this is too simple 
for Hinners: he writes, “Euthyphro points to that which is to be com- 
municated, the lived experience of a pious act” (Pp. 65). For us, Euthy- 
phro offers an example of piety: for Hinners, Euthyphro commits him- 
self to being a living example of piety. The meaning of “piety” is for 
us given in the words Euthyphro uses: for Hinners, it is given in Euthy- 
phro’s engaging in some activity. The presuppositions about intention- 
ality are quite evident here. 

In his remarks on Aristotle, Hinners is unable to see him except 
through the eyes of Thomistic theology. There is one respect in which 
this is useful, in that it causes Hinners to bring out the similarities be- 
tween Aristotle and Plato; these similarities are often obscured by com- 
mentators who paint Aristotle as a hard-nosed empiricist and anti- 
Platonist. But Hinners goes too far the other way. Although Aristotle 
does deny that Being is a genus, one thing he does not do, it seems to me, 
is think of the “object of ontology as a transcendental, in that it sur- 
passes any kind or type of reality” (Pp. 177) that is reducible to species 
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and genera. Substance, or Being, is, for Aristotle, a category by which 
to look at sensible particulars, but one which includes them all, what- 
ever other individuating characteristics they have: in this sense it is not 
a genus. But the objects of ontology are the objects of any other en- 
quiry; they are just viewed differently in an ontological discussion. There 
is no question of “a reality beyond sense-experience”’ (P. 24). 


So far I have acted as an academic philosopher reviewing a piece of 
academic philosophy. What is there in this book for those interested 
in educational research and theory? Very, very little, is the answer. 
In the Preface, the sentiment is expressed that the philosopher, being 
primarily a teacher, should be able to relate his abstractions to common 
experience; there is some internal inconsistency here, in that this is the 
last thing that Hinners himself does. This might produce the slogan, 
“Don’t read to first-graders out of Scientific American”. This, though 
a commendable maxim, was asserted and defended by one of history’s 
first educational theorists, Plato, in the Phaedrus. It gains very little 
from being submerged by metaphysical ontology. One might find a 
message in his synthesis—‘‘Be not so concerned with theory that one loses 
sight of actualities, nor so involved with those that one becomes inured 
to new theoretical possibilities”. Again, valuable though this is, do we 
really need 267 pages of metaphysical ontology to “prove” it? I am ata 
loss to see who would find Hinners’ book helpful. The professional 
philosopher will find more or less everything Hinners says said better 
elsewhere; the layman will be quite unable to penetrate the jungle of 
polysyllabic obscurities of which the book consists. 


ROGER A. SHINER 
The University of Alberta 


AGRICULTURAL EDUCATION IN AUSTRALIA 
by R. N. Farquhar, Australian Council for Educational Research 


“Australian progress will depend largely on the intellectual invest- 
ment the country is prepared to make in agriculture.” So says Dr. 
Farquhar in his carefully written book “Agricultural Education in 
Australia”. He might well have made his statement somewhat less 
modest by saying that total economic development in Australia, as in 
other countries, varies directly with the intellectual investment in agri- 
culture. 

The purposes of Dr. Farquhar’s well documented book were to: (1) 
review the opportunities in agricultural education in Australia, (2) to 
set suth provisions against an estimate of need and, (3) to make con- 
structive proposals for program development. In the accomplishment of 


164 


these purposes he has been successful. His writing suggests a skilled 
craftsman at work. 


This reviewer is handicapped by a lack of first-hand experience in 
agricultural education in Australia and thus may be pardoned for taking 
issue with certain philosophical premises inherent in Dr. Farquhar’s ex- 
cellent exposition. There seems to be an assumption that the community 
level secondary school should restrict its agricultural offerings to biology, 
with possibly an agricultural slant, but that training for the business of 
farming, including adult education for farm people, is a function only of 
post-secondary institutions. To accept such a premise is to remove from 
future program development the most effective channel in agricultural 
education so far as the farmer and his family are concerned. Until and 
unless the community schools are utilized fully in agricultural education— 
and not relegated solely to a college preparatory role—improved edu- 
cation opportunity in agriculture will likely not achieve the high goals 
Dr. Farquhar has set. More on this later. 


Dr. Farquhar gets to the heart of the problem by identifying the basic 
problem of farming as being centered in management. The problems 
facing farmers are concerned primarily with adjustment to changing 
conditions, most of them economic. He properly points to the lag be- 
tween research findings and their application as a challenge to agricul- 
tural education and he further illuminates the problem by specific sug- 
gestions for solution. The thirty-three recommendations made by Dr. 
Farquhar deserve careful consideration. It is this reviewer’s judgement 
that Dr. Farquhar is aware of the historical axiom that no country achi- 
eves industrial progress without first carefully exploiting its agricultural 
resources. The major thrust of his recommendations (save for those 
dealing with secondary level education) are testimony to this fact. 


One of the strong aspects of Dr. Farquhar’s book is his emphasis on 
the need for maximum utilization of available resources in agricultural 
education. It may well be that this is the most significant pressure point 
in agricultural development and consequently national economic develop- 
ment. In his detailed analysis of the current situation Dr. Farquhar 
clearly exposes the framework around which this can be accomplished. 
One may note paranthetically that this problem of coordination of re- 
sources is universal and not limited to Australia. 


Dr. Farquhar identifies and emphasizes a problem plagueing agricul- 
tural education around the world—the shortage of trained teachers. 
While Dr. Farquhar’s focus is on extension personnel and post-secondary 
programs, he recognizes the need for more personnel trained in agri- 
Cuitural education however it may be described. In this connection, this 
reviewer viewed with some dismay the almost complete absence of any 
treatment of the problem of teacher education in agriculture. Consider- 
able emphasis is given in the recommendations for program development, 
but none to teacher education. The considerable attention given to 
extension might have been shared with teacher education in agriculture 
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for secondary and post-secondary programs. Teacher education in agri- 
culture is a function and responsibility that needs attention. 


The more or less separate and distinct functions of agricultural re- 
search, instruction and extension, apparently current in Australia (and 
other countries), poses a real challenge and one that is identified by 
Dr. Farquhar’s book. He correctly relates this to a crucial problem 
relative to providing adequate educational opportunities in agriculture. 
Here this reviewer must call attention to his background in a program 
where research, instruction and extension are more or less integrated 
thus making it very easy to agree with Dr. Farquhar’s insistence on more 
complete unification of function and communication. However, if history 
is of any reliability as a guide, one may conclude that to look to colleges 
and universities for practical education for farmers is an exercise in 
futility. The major reason for this conclusion is the omission in Dr. 
Farquhar’s otherwise excellent treatise of a strong plea for integration 
with the local community school and its necessary program of agri- 
cultural education. 


For example, on page 290, Dr. Farquhar states “the needs of the 
future would be better met by the provision of secondary school biology 
courses ‘taught with an eye on agriculture’, with agricultural courses 
readily available at the post-school vocational training level. The agri- 
cultural courses could be more appropriately supplied by the agricultural 
college than the secondary school system.” If one is interested in meeting 
the needs of farm operators and their families, it would seem to be simple 
logistics to enlist to resources of the local community school. 


While there is no special emphasis given to the point one finds support 
in Dr. Farquhar’s book for the thesis that both vertical and horizontal 
mobility must be maintained in an agricultural education system. While 
he does not say so explicitly, this reviewer is of the opinion that Dr. 
Farquhar would support the idea of keeping agriculture visible at the 
secondary level and recommend recognition of such training at tertiary 
levels. This is most valuable in organizing for maximum utilization of 
manpower. In Australia, as in other lands, the agriculture taught in 
secondary schools will be taught by alumni of the agricultural colleges 
and universities if it is to be done well. Parent institutions can help 
themselves by recognizing the contribution to agriculture of the secondary 
schools. 


Dr. Farquhar is to be applauded for his recognition of the importance 
of farm management and business analysis instruction. Wherever and 
however it is done it is the most useful kind of education for people 
who operate production units in agriculture. Of particular significance 
is the description of the growth of independent farmer groups in an 
effort to obtain this type of education. This reviewer, having had some 
experience with this type of program, would agree entirely with Dr. 
Farquhar in his estimate of the importance of such programs. One might 
suggest that a vigorous program of farm management-business analysis 
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education seated in the local community school is worthy of considera- 
tion. Here indeed is the local secondary schools. The development of 


such programs will depend considerably on such perceptive writers as 
Dr. Farquhar. 


Hopefully, it may be appropriate to conclude this review with an 
observation of the value of having ideas and comparing philosophies. To 
adhere to a common philosophy and the principles derived therefrom 
is in no wise to assume that practices must be identical. Practices and 
procedures are manifestations of an effort to “cut the cloth to fit the 
pattern”, but this does not exclude the sharing of a common philosophy. 
Indeed, to do otherwise is to make one size of hat to fit every head. 


MILO J. PETERSON 
University of Minnesota 
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Editorial 


The publication of this Special Issue devoted to the work of Jean 
Piaget and his associates is a response to the current interest and 
research activity in studies in Piaget’s theories. This interest is mainly, 
but certainly not entirely, evident from consideration of the research 
projects being undertaken by graduate students in, particularly, educa- 
tional psychology. Their interest is, of course, largely engendered by 
the emphasis given to Piaget by those responsible for guiding their 
graduate programmes. 


The article by Professor Egon Mermelstein on Piaget’s Clinical 
Method is timely and significant because it pinpoints one of the reasons 
for lack of interest in Piaget’s theories (and for objection to them) in 
the past particularly in North America. Piaget’s investigations were not 
conducted according to the statistical sampling criteria that have been 
the “hall mark” of behavioural science research since the rise of methodo- 
logical behaviourism. A re-evaluation of research based on statistically 
drawn and tested samples from various populations is presently under- 
way. This stems partly from dissatisfaction with the findings of research 
and partly (probably the greater part) from the tendency to reject the 
naive view of induction. Scientists and philosophers of science in both 
the natural and the social sciences under the influence of the logical 
empiricists and, notably, their critics have moved further and further 
from adherence to observation and inductive generalization as modes 
of discovery. The concept of scientific discovery conceived as the result 
of hypothetical conjecture based upon theoretical models and specula- 
tions that lead to testable situations that introduce the observational 
component has gained ascendency. This approach is not dissimilar to 
that used by Piaget. 


Piaget is perhaps most widely known for his postulation of a chrono- 
logical order of stages in concept development among children. That 
it is the order in which various types of concepts are attained by children 
rather than the specific ages at which they occur that is important is 
too often overlooked by the critics. Consequently, much seemingly futile 
and pointless effort has been devoted to showing that concepts which 
Piaget said were attained at a certain age appear at some other age. The 
important point is that the development of one type of concept is pre- 
ceded by the development of another type and that maturation is the 
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determining agent rather than education. The replications printed in 
this issue tend to support this view. 


The initial section of this issue is given to a brief explanation of 
Piaget’s thesis which, because of space limitations, does less than justice, 
a short article in which André Coté makes available a review and com- 
ment on one of Piaget’s more recent publications which is not yet avail- 
able in English, and the note on the clinical method previously referred 
to. These papers do say some specific things about Piaget but, more 
importantly, they also show that understanding his theoretical position 
is prior to interpreting his empirical research. In other words his research 
findings are not generalized to formulate the theory but designed to 
confirm his previously formulated theoretical model. 


Of the four articles in the Replications section that of Mermelstein and 
associates is the most significant. These investigators designed their study 
to test claims made by several researchers who had developed techniques 
for inducing the concept of conservation. The results cast doubt upon 
the validity of these claims and provide evidence in support of Piaget’s 
conclusions. The other articles in the section are replications, with modi- 
fications in design, of experiments conducted by Piaget and all tend to 
confirm his view. The factor analytic study carried out by O’Bryan and 
MacArthur is a sophisticated study of Piaget’s reversibility dimension in 
which it is examined in a wider context. 


The two articles in the final section are perhaps only peripherally 
related to Piaget’s psychological position. In the former Collins attempts 
to show the logical structure of Piaget’s theory and relate it to a method 
of systemizing theoretical positions that has been fruitful in the philos- 
ophy of science. Although her assertions may not be wholly justifiable 
the attempt does serve to underline the view that Piaget begins from 
a theoretical position. The other article is concerned with the degree 
to which Piaget is known and accepted in the Soviet Union. 


The decision to produce this special issue was ambitious. The degree 
of success attained can be determined only by the degree to which it 
captures the interest of readers. The editorial staff makes no claim to 
success but remains content to claim that an endeavour has been made 
to satisfy a current need and provide some motivation for research. At 
least it has provided publication opportunity for papers which otherwise 
may not have been seen by any but their authors. 
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This paper is the result of an attempt 
to summarize the essential features of 
Jean Piaget’s theoretical position with 
respect to human development. Much of 
the relevant empirical and theoretical 
data have been omitted in an attempt to 
produce an understandable and not too 
voluminous synthesis. Direct references 
to the writings of Piaget and his co- 
workers have been omitted largely be- 
cause the account presented here is a 
distillation and interpretation of many 
scattered writings. Perhaps the 

most glaring omission is that of Pia- 
get’s later work on perception—an 
omission which is rectified by the in- 
clusion of A. Cété’s analysis of this 

work in the present issue of this Jour- 
nal, 


GUY RO LEPRANCOIS 
The University of Alberta 


Jean Piaget’s Developmental Model: 
Equilibration-Through-Adaptation 


The Man 


No descriptive and exploratory account of the work of Jean Piaget 
would be complete without some consideration of the man himself—of a 
man who over the past four decades has poured such a wealth of infor- 
mation and theorizing into the coffers of psychological knowledge that, 
as yet,only a small part of it has been assimilated by his audience. 


Piaget was born in Neuchatel, Switzerland on August 9, 1896. The 
often related instances of his precocity include his publication of a scien- 
tific paper at the age of ten—a one page note relating to a partly albino 
sparrow which he had observed. Soon thereafter he volunteered as a 
laboratory assistant in the local museum of natural history. By 1930 
he had published about twenty-five papers on zoological topics—parti- 
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cularly on molluscs. He studied at the University of Neuchatel where, 
at the age of 22, he received a doctorate in the natural sciences (with 
a dissertation on molluscs). During the next two years he worked at 
various centres in Europe: at Bleule’s clinic, at the Sorbonne, at the La- 
boratories of Wreschner and Lipps and eventually under the direction 
of Simon in Binet’s laboratory at a Paris grade school. It is probably 
this latter position that marks the beginning of his interest in the de- 
velopment of children. His first series of articles in this area appeared 
in 1921 and 1922. These were followed in 1923 by his book—Language 
and Thought of the Child. Since then, he and his collaborators have 
published more than 20 books and over 180 major studies, the bulk of 
which are found, written in French and untranslated, in Archives de 
Psychologie, of which Piaget is currently co-editor. In addition he is co- 
editor of the Revue Suisse de Psychologie, director of the Institute des 
Sciences de |’Education, founder of the Centre d’Epistemologie Genet- 
ique, and director of the Bureau Internationale de 1’Education, an affili- 
ate of UNESCO. 


The Theory 


Orientation 


Consistent with Piaget’s early training and interests, the position he 
advances stems very directly from a biological orientation. The central 
questions in biology have been concerned with the classification of var- 
ious species in phylogenetic order, and with the development of adapt- 
ive mechanisms and processes in these species. Piaget’s attempt to re- 
late these same questions to human ontogeny—that is, to development 
from birth to maturity—has resulted in a theoretical position which pur- 
ports to explain the central features of development. Indeed, the really 
essential aspects of Piaget’s theoretical position are reducible to the 
logical implications of these questions. Accordingly, this paper examines 
the Piagetian position as it derives from these biological considerations. 
This is followed by a brief summary of Piaget’s description of human on- 
togeny. 


Adaptation 


Any theoretical account of human development must be concerned 
with the progress made by individuals in understanding their environ- 
ment and in their ability to cope with it. Whether or not a theory uses 
the term adaptation, if it deals with human development, then it is con- 
cerned with at least some aspects of adaptation insofar as the term de- 
notes changes in the way an organism deals with the environment— 
changes in the organism per se, or both. Piaget has evolved a theoretical 
system which explains development directly in terms of the adaptative 
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process and in terms of progressively changing intellectual makeup. The 
inferences he makes regarding human development are based on observ- 
ed behavioural events (content). From the fact that there is behaviour, 
and that it is this particular behaviour, he infers that there must be 
some organized or organizational properties of the intellect which deter- 
mine behaviour (structure). The crucial question then becomes one 
of discovering how structure arises, how it functions, and how and why 
it changes. Initially he assumes that an individual is born with the 
capability to perform certain simple acts, ordinarily referred to as reflex 
acts. Thus a child can, if given the opportunity, suck from a nipple or 
grasp an object pressed into his palm. Initially, therefore, mental struc- 
ture is defined in terms of these simple acts. Whenever an object is 
presented to a young child and he acts toward it in terms of some ac- 
tivity which he has already mastered (e.g., a nipple is placed in a child’s 
mouth and he sucks on it) he is said to assimilate the object (or at 
least some aspects of the object) to the sucking activity. This overt 
activity together with whatever structural connotations it has is termed 
a schema. It is readily obvious that when Piaget is describing the ex- 
ercising of a pre-existing schema, he is talking about only one aspect of 
adaptation, albeit, an essential aspect. The other aspect of adaptation 
is the one which allows for the modification and growth of the organ- 
ism. Again, it is readily apparent that before long, an infant will suck 
not only short ‘bulb’ nipples but long thin ones, or even objects that 
are not nipples. The significant thing here is not so much that new or 
different objects are being assimilated by the sucking schema, but that 
the activity of sucking is no longer the same. The mouth and tongue 
are held differently for different objects, and the movements performed 
are different if the object sucked provides food or if it does not. There 
is, in other words, an accommodation of the organism (or more specifi- 
cally, of an activity of the organism). to the environment—and con- 
sequently there is a change in the structure (or intellectual make-up) 
of that individual. It is, then, these two processes, assimilation and ac- 
commodation, which define adaptation and which will continue, through- 
out life, to serve as the modus operandi of intellectual growth. 


Intelligence 

To facilitate interpretation of the preceding section a brief look at 
Piaget’s views on intelligence is necessary. Unlike many of his con- 
temporaries who have viewed intelligence as a relatively fixed but 
nebulous quantity or quality, Piaget sees it as being inherent in the ac- 
tivity of individuals. 


Intelligence is not only observable through overt behaviour, but it 
is this behaviour together with the structures which direct and deter- 
mine the behaviour and utilization of the structures in the face of en- 
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vironmental demands. The whole concept of intelligence-in-action can 
be diagrammed as follows: 


CONTENT 
STRUCTURE 
FUNCTION 
ASSIMILATION ACCOMMODATION 
ENVIRONMENTAL DATA 


The model presented above can be arrived at logically in two ways. 
One can begin with content, which is behavioural data, and infer from 
this data that certain structures are present in the child’s mind which 
lead to the appearance of this behaviour. Alternatively, one can look 
at the environment and at the behaviours which result from an attempt 
to adapt to it. As has already been explained, the processes of adapta- 
tion are defined by the functional invariants assimilation and accommo- 
dation—“functional” because they are the mechanisms of human intel- 
lectual functioning; “invariants” because as functions they do not change 
throughout development. 


Structure 


The account of Piaget’s theoretical position presented thus far serves 
to outline his attempt to address himself to the question of how human 
functioning tends toward adaptation. His second chief concern stemming 
from biology has to do with the classification and organization of behav- 
iour. Piaget sees human intellectual development as marked by a ser- 
ies of ordered qualitative changes—changes which are brought about 
through adaptive interaction with the environment, but which are de- 
fined primarily in terms of changing structure. It is the nature of this 
mental structure, as he has described it, which leads him to define a 
series of developmental stages. The bulk of that which has been writ- 
ten about Piaget’s theory has to do with the characteristics of these stag- 
es rather than with those aspects of the system upon which the stage 
concept is predicated. These stages are outlined later. 


Equilibrium 


Central to Piaget’s developmental position is his concept of equili- 
brium. In order to account not only for the development of increasingly 
complex intellectual structures, but also in order to explain the organi- 
zational properties of these structures, Piaget utilizes what is yet a rather 
nebulous concept, that of equilibrium. At the simplest level, equilibrium 
denotes a state of balance between assimilation and accommodation. It 
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is evident that the preponderance of one or the other of these functions 
-with respect to a given object in the environment will result in less 
than optimum adaptive behaviour. For example, a preponderance of as- 
similation (which, incidentally, characterizes the early “play” behaviour 
of children) will lead to an unrealistic interpretation of the environment. 
That is, when a child uses a stick, a broom and a spoon as guns he is 
assimilating these objects to the “gun” schema (or structure) without re- 
gard for their more important non “gunlike” attributes. When, on the 
other hand, there is a preponderance of accommodation (as is illustrated 
by a child’s primitive behaviour) interaction with the environment is 
less likely to be meaningful. It seems obvious that if a child does not 
assimilate at least some aspects of the environment to established struc- 
tures, this environment will be relatively meaningless to him. 


When Piaget says that equilibrium is the state towards which all 
cognitive functions tend, he is, in fact, saying that development is to a 
considerable degree governed by a need to arrive at meaningful and real- 
istic understanding of, and ability to cope with, the environment. And 
this relationship vis-a-vis the environment will prevail, according to Pia- 
get, to the extent that there exists a state of equilibrium between as- 
similation and accommodation. 


At a more complex level, equilibrium signifies more than a simple 
balance—it is a state of development with respect to mental struc- 
tures where external distrubances can be compensated for within the 
system of structures without either destroying the essential logical pro- 
perties of that system or distorting the reality which is being reacted to. 
Equilibrium can therefore be seen as a motivational concept of first im- 
portance in the Piagetian system. Insofar as there is a need to main- 
tain some sort of equilibrium—in other words, a need to understand the 
environment and to reduce external disturbances—the individual will 
continue to function as long as he is in a state of disequilibrium. And 
just as important from a motivational point of view is the thesis that this 
functioning will be aimed toward the elaboration and stabilization of 
structures in equilibrium. 


The Stage Theory 


Piaget’s concern with human adaptive processes and with the struc- 
ture that both influences and results from adaptation is evident in his 
account of human development. He describes human ontogeny in terms 
of the logical progression of intellectual structures through development. 
In other words, his apparent concern with describing what a child 
can and cannot do at different ages stems not so much from a simple ob- 
servational and reporting emphasis as it does from the theoretical con- 
siderations referred to earlier in this paper, which are not only suggest- 
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ed by developmental data but which also provide a logical framework 
for the understanding and explanation of this data. 


The following sections of this paper deal with Piaget’s description of 
the four major stages which comprise the human developmental sequence 
the sensori-motor stage (birth to 2 or 3 years); preoperational thinking 
(2 or 3 to 7 or 8 years); concrete operations (7 or 8 to 11 or 12 years), 
and formal operation (11 or 12 to 14 or 15 years). This account is ad- 
mittedly and necessarily incomplete. Hopefully, however, the essential 
features of each stage have been included. It is important to note that 
the ages given for each stage are merely approximations. It is not the 
age at which structures appear but the order of appearance which is of 
importance.* 


The Sensori-Motor Stage (0 to 2 or 3 years) 


The newborn child’s intellectual structure is defined in terms of re- 
flexes. The child’s understanding of his world at this stage will be 
limited to the actions that these reflexes allow him to perform on his 
environment. In other words, his world is a world of the here and now 
which is defined almost entirely in terms of actions. The young child 
does not separate an object from the actions which he performs on this 
object. This type of representation of reality is evident in that he does 
not define objects in terms of the attributes which he will use later to 
identify them. A ball is not simply a round object—it is “to play with”. 

The simple reflexes (reaching, grasping, sucking) that the child is 
born with are called schemata. Piaget says that there is an intrinsic 
for schemata, once established, to perpetuate themselves through func- 
tioning. For this reason all objects that can be assimilated by a schemata 
will be reacted to. Initially schemata are discrete and unrelated. Even- 
tually, as a result of interaction with objects, schemata will become co- 
ordinated so that more than one activity can be performed sequentially 
in relation to the same object. In other words, the child will now be 
able to reach for, grasp, bring to his mouth and suck an object. There 
is still, at this early age, no distinction between the activity and the 
object. Indeed one of the most important achievements of the sensori- 
motor period of development will be the establishment of what Piaget 
calls the “object concept”. This involves the simple realization that ob- 
jects have a permanence and an identity of their own and that they con- 
tinue to exist even when they are not being perceived by the child. 


Early in the sensory motor period there is no language or use of sym- 
bols. According to Piaget language will develop first through the in- 
ternalization of activity. It is not until the child has internalized an 


*A point which is too often overlooked—subsequent investigators have 
devoted much effort to showing that Piaget’s ages are faulty (Ed.). 
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activity related to an object that he can think of that object when he is 
not acting on it. It is this internalization of activity which sets the stage 
for the development of the intellectual structures which will characterize 
the later periods of development. Once an activity has become internaliz- 
ed the child has some sort of image which he can use in a symbolic sense. 
It is then a relatively simple matter to substitute a verbal symbol for 
this image, and this will be the beginning of language. 

By the end of the sensori-motor period the child has acquired lan- 
guage, achieved the object concept, and can represent to himself the out- 
comes of actions before they occur. His thinking is still characterized 
by extreme ego centricism. His world is still the world of the here and 
now and objects continue to exist only in relation to himself. Through 
continued sensori-motor assimilation of and accommodation to the en- 
vironment, however, the stage has been set for later intellectual develop- 
ment. 


Pre-operational Thinking (2 or 3 to7 or 8 years) 


The term operation is a relatively important one in Piaget’s develop- 
mental system. It refers to an action which is not only internalized but 
reversible as well. An action is reversible when the child realizes that 
an inverse action necessarily and logically nullifies it. As is obvious 
from the term pre-operational, the child from ages two to seven has not 
yet reached the level of operational thinking. 


Piaget divides the pre-operational period into two sub-periods; the 
first he calls pre-conceptual thinking. This lasts from ages two to four. 
From ages four to seven the child is in the period of intuitive think- 
ing. The first of these periods, the pre-conceptual, is characterized by 
the fact that the child at this stage does not have a true concept of class. 
He does have some sort of a pre-concept, which enables him to identify 
objects which belong to classes but which does not allow him to group 
objects into the classes to which they belong. Piaget illustrates this by 
refering to an experience he had with his young son while on a walk 
in the woods one day. Shortly after they began the walk the boy saw 
a snail and pointed out to his father that here was a snail. When, a 
short while later, they saw another snail the boy said, “Here is that 
snail again.” For him all snails were one and the same. Among the 
many instances of this type of reasoning in young children is the fact 
that a three year old child can see four different Santa Clauses in four 
different stores on the same day and not for a moment suspect that 
there might be more than one Santa Claus. 

Another characteristic of this stage of development is that the child’s 
thinking is neither inductive nor deductive, but rather transductive. 
That is, the child does not reason from the general to the particular (de- 
ductive) nor from the particular to the general (inductive) but reasons 
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instead from particular to particular. An extreme illustration of this 
type of reasoning might be the following: 

Cows eat grass. 

Goats eat grass. 

Therefore goats are Cows. 


During the next substage of pre-operational thought, the intuitive 
stage, the child’s thinking is still bound to perception. He now has some 
idea of class membership but cannot apply logical rules to classification. 
Probably the best illustration of the role of perception in the child’s 
thinking at this stage, and the lack of logic in his thinking comes from 
Piaget’s experiments on conservation. While the child has now develop- 
ed an object concept and has achieved some understanding of the quan- 
titative attributes of objects he does not realize that these quantities 
will not change unless something is added to or taken away from the 
objects. For example, if a five year old child is presented with two 
balls that are made up of equal amounts of plasticine he will admit that 
they do in fact have the same amounts. If one of the balls is then len- 
gthened into a sausage-like shape and the child is asked whether the 
“sausage” and the ball still have the same amount of plasticine he will 
probably say that the “sausage” has more plasticine in it because it is 
longer or that it has less plasticine in it because it is thinner. Not only 
is the child being misled by the perceptual features of the objects before 
him, but in addition, he is not applying the logical operations which 
will characterize his thinking during the period of concrete operations. 


Concrete Operations (7 or 8 to 11 or 12 years) 


The key feature of the period of concrete operation is action on the 
environment which becomes internalized and results in the ability to clas- 
sify, to order and to work with numbers. These abilities are the direct 
result of ordering, dissociating, combining, and setting up corresponden- 
ces with real objects. The child’s intellectual structure at this stage 
will be defined in terms of operations (internalized reversible actions) 
which are coordinated into systems to which certain logical laws apply. 
In other words the child’s thinking can no longer be as ego-centric or as 
perception-dominated as it was in his earlier periods of development be- 
cause it must now conform to the following rules of logic: 

1. Closure—the child realizes that the sequential application of two 
operations forms a third operation. In a mathematical sense add- 
ing two and three yields a third number, five. 

2. Reversibility—for any operation there exists an inverse cancelling 
operation. For example, adding three to two yields five, but sub- 
tracting three from five cancels the first operation and the result 
is again two. 

3. Associativity—if any three or more operations are combined it 
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makes no difference what the order of the combination is. For 
example, two plus three, plus four is equal to four plus three plus 
two. 


4. Identity—this is simply the awareness that there are operations 
that leave objects unchanged. For example, two plus zero is equal 
to two. 


5. (a) Tautology—the repetition of a relation or a class does not 
change it. For example, the class of all men plus the class 
of all men, etc., is equal to the class of all men. 

(b) Reiteration—repetition of a number produces a new number. 
Three plus three plus three is equal to nine. 


While the examples given for these five rules which govern concrete 
thinking have been related to numbers, illustrations can also be drawn 
from the realm of non-mathematical thinking. Referring back to the con- 
servation of mass problem described earlier, it can be shown that when a 
child has achieved reversibility or identity he will have acquired con- 
servation. Using reversibility when faced with the conservation pro- 
blem, if the child reasons that there now appears to be more plasticine 
in the “sausage” but this “sausage” could be transformed back onto the 
plasticine ball and there would still be the same amount of plasticine in 
it, or alternatively that the other plasticine ball could be transformed 
into a sausage in which case it would be perceptually and actually iden- 
tical to the given sausage, he would then be able to demonstrate con- 
servation of mass. Or, using identity, the child might simply reason 
that nothing has been added to or taken away from either of the plasti- 
cine in both. Indeed the child at the end of the period of concrete op- 
eration has acquired all of the important conservations—mass, number, 
weight, volume, length, distance, and area. 


While the child at the concrete level of operations can deal with 
classes, numbers and relations, and while his thinking is governed by 
some of the rules of logic it is still restricted when compared to the 
level that will be reached in the period of formal operations. In the 
first place his thinking does not possess complete generality. The var- 
ious conservations are tied to concrete separate systems. The child can- 
not, once he has acquired these five rules of logic, apply them to all 
types of conservation problems. He will acquire conservation of mass 
around the ages of 7 or 8, that of weight around the ages of 9 or 10, 
and that of volume only at the end of the period of concrete operations. 
In addition, his thinking deals only with real and visible objects or with 
objects that are at least capable of evocation. He does not deal with 
the hypothetical: he cannot reason from the possible to the actual, or 
from the actual to the possible. Also, his thinking deals with classes 
but does not take into account the product of these classes. In other 
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words while he can combine two separate classes into all possible com- 
binations, he will not then systematically combine the products of these 
combinations. 


Formal Operations (11 or 12 to 14 or 15 years) 


The major acquisition of the period of Formal Operations is the 
child’s ability to deal with the hypothetical as opposed to the real and 
concrete. Piaget describes the structures-in-equilibrium characteristic of 
the adolescent in terms of a logical model which illustrates all possible 
transformations and combinations of any two (or even three) proposi- 
tions (statements that can be true or false). What this means, in ef- 
fect, is that the adolescent can now think hypothetically in a logical 
manner. He has become freed from the necessity of considering only 
the real and concrete. His thinking has become potentially completely 
logical and is characterized by rules which, unlike those of the period 
of concrete operations, apply to the system as a while. This period is 
the culmination of an adaptive process which began at birth, and which, 
through the processes of assimilation and accommodation, has resulted 
in the development of intellectual structures which are theoretically as 
sufficient for understanding and coping with the environment as they 
will ever be. 


Logic 


A discussion of Piaget and his work would be incomplete without 
some mention of his use of models derived from Logic. 


Piaget’s use of logic in psychology is concerned with the explantion 
of psychological “facts” by reference to the algebra of logic. He has not 
attempted to explain the formation of structures in the child’s mind 
through the use of logic, but rather, has endeavoured to show that a 
more complete and clearer understanding of thinking could be obtained 
by drawing a parallel between pure logical systems and the child’s mind 
where the characteristics of these logical systems become evident. 


Piaget’s use of logic is not restricted to the level of formal opera- 
tions but applies as well to earlier periods of development. There is 
obviously an analogy to be drawn between the thinking characteristic of 
the concrete level of operations and a logical system defined by the five 
laws that govern thought at this stage. At the same time, however, it 
is partly by drawing this analogy that the limitations of concrete think- 
ing are brought to light—and it is possible, at least a posteriori, to extend 
the logical system which provided the analogy for concrete thinking and 
thereby strive at a prediction of what the state of the mental structures 
that define formal thought will be. Indeed, Piaget’s developmental sys- 
tem can be interpreted as an attempt to describe the evolution of logi- 
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cal structures in the child—a description which could well have been 
blueprinted a priori by his awareness of the possibility of developing 
a coherent model of development through the use of a framework deriv- 
ed from the realm of logic. 


The logical models utilized by Piaget are based on the language of 
Boolean algebra—an algebra which is sufficient to represent both classes 
(entities that have similar properties) and propositions (statements 
that can be true or false), together with the relationships that can exist 
between classes or propositions and the transformations that can be ef- 
fected on them. It is not necessary to understand the mathematico-logi- 
cal models in order to appreciate the contribution these can make to a 
system which is concerned largely with the development of the ability 
to deal logically with an environment made up of classes and proposi- 
tions. It follows that the intellectual structures which define concrete 
thinking can be described in terms the logic of classes, while those per- 
taining to formal operations can be described in terms of propositional 
logic. 

More specific illustrations of Piaget’s application of logic are provided 
by the number of his experiments. In one of these, subjects are presented 
colourless liquids will yield a yellow colour. Solving this problem sys- 
tematically involves testing the 16 possible combinations. The child at 
the formal level of operations will do this while a younger subject will 
likely try a smaller number of combinations. The 16 combinations are 
analogous to the logical model which Piaget describes in connection 
with formal operations. 


Summary 


Piaget’s developmental position, as outlined in this paper, involves es- 
sentially the application of an equilibrium-through-adaptation model 
to the description of the qualitatively different intellectual make-up of 
the child at different stages of development. Accordingly, while the de- 
scriptive data pertinent to the stages are relatively unique, extremely 
interesting and very pertinent to an educational application of the posi- 
tion, it is the adaptation model which is most crucial to the theory, and 
which has been emphasized in this paper. It must be kept in mind, how- 
ever, that much of Piaget’s four decades of work in this area (and many 
of his books and articles) has been devoted to the experimental illustra- 
tion and verification of the central model. Among the many specific 
areas of research not mentioned in this paper are time, number, move- 
ment, space, causality, geometry, chance and perception. Only a book- 
length review could hope to do justice to all of these topics—and only 
such a review could adequately transmit the depth and comprehensive- 
ness of the work of Jean Piaget. 
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This paper provides an exposition of some 
points of theoretical interest raised in 

one of Piaget’s most recent and as yet 
untranslated, books Les Mécanismes 
Perceptifs.* This involves an interpretation 
of Piaget’s contention that higher order 
operations are products of the inter- 

action of lower order functions rather 

than extensions and combinations thereof. 
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Piaget’s Recent Formulations on 
Perception and Intelligence 


Twenty years of research on perceptual and conceptual development 
undertaken by Piaget and his colleagues is synthesized in Les Mécanismes 
Perceptifs. The primary purpose of Piaget’s synthesis is to develop a 
theoretical basis enabling him to determine whether or not the structures 
of intelligence, such as notions, concepts, and operations, are of perceptual 
or non-perceptual origin. That is, are the structures of intelligence de- 
pendent upon perception to provide all of the elements necessary to 
their development or are they the products of a cognitively controlled 
perceptual activity? Piaget states that: 

Between the most elementary perceptual structures and the most complex 

operational structures of intelligence, we find an uninterrupted series of 

intermediaries. One of the most remarkable is provided by the representative 
preoperational intelligence of the child, who is constantly dominated by forms 

of reasoning bearing, not on transformations as such, but on configurations 

which are in fact analogous to perceptual configurations (for example, the 

absence of homogeneity between filled intervals and empty intervals, the 
non equivalence between a whole not divided and the same totality frag- 
mented into separate parts, etc.) 

In spite of the existence of such intermediaries and of such a continuity, we 

cannot ignore the fact that the purely operational structures of intelligence 


*Jean Piaget, Les Mécanismes Perceptifs. (Paris: Presses Universitaires de France, 
1961). All quotations hereafter are from this book and have been translated by 
the author of this article. 
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and the initial perceptual structures differ qualitatively. Of course, both 
constitute forms of equilibrium and both consist of structures of ‘ensembles’ 
characterized by their laws of totality. But, to the non-additive and non- 
reversible nature of the perceptual structures succeeds the rigourously addi- 
tive and reversible nature of the operations, and it is thus impossible to 
reduce the superior structure to a combination of inferior structures in 
accordance with a single type of structuration process such as the clear but 
restrictive formulation of Gestalt psychology. (P. 13.) 
Whereas the Gestalt school claims that the characteristics of a totality 
can be determined by an examination of its parts; Piaget insists that 
the whole can be derived only by studying the interrelation of its parts. 
These opposing points of view are stated by Piaget as follows: 
The genetic interpretation which seems at first glance to be the most reason- 
able, in light of the known data, is that of a direct linear continuity between 
perception and intelligence, with the perceptual structures progressively 
broadening and increasing in flexibility until they engender the operational 
structures. ... On the other hand, according to a second interpretation, it 
would be appropriate to distinguish at every level of the development of 
cognitive functions, an operative* aspect (from motor activity, to intellectual 
operations) and a figurative aspect (perception, image, etc.): whereas the 
operative structures would engender themselves through a continuous filia- 
tion, from sensory motor activities to operational intelligence, the figurative 
structures, on the contrary, would constantly be subordinated to them and 
would not develop themselves through a direct filiation from one to the 
other, but through progressive increments beginning with the operative 
structures and their interaction with experimental data (p. 353). 
This thesis is developed in Chapters VI to VIII of Les Mécanismes 
Perceptifs; which Piaget describes as an elaboration and in part a notably 
new formulation of his theory. The purpose of this paper is to draw 
attention to Piaget’s conclusions on the relation between perception and 
intelligence derived from a search for similarities, differences and pos- 
sible connections between those structures. Before undertaking the 
exposition of these points it would be advisable to specify what Piaget 


means when he uses the terms perception and intelligence. 


Perception for Piaget involves those structures which give the most 
direct and immediate knowledge of an object in the sensorial field. That 
is, structures which involve more than the simplest consideration of a 
stimulus are held to involve intellectual rather than perceptual acts. 


Intelligence is held to be “. . . nothing more than the system of 
‘ensembles’ of cognitive functions ...”, (p. 13). A remarkably ‘“Gestal- 
tish” formulation which rids Piaget of the difficulties which would arise 
were he to postulate the existence of a faculty of intelligence distinct 
from other cognitive functions. 


*We shall distinguish in what follows the terms operation (=relative to operations 
properly so called) and operative (=relative to the actions of every level and 
to the operations). (Footnote in original.) 
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Piaget (pp. 353-385), systematically compares the structures of per- 
ception and intelligence first by inquiring into the differences between 
them and then by developing their similarities. That method shall be 
followed in this paper which, it should be stressed, is only the author’s 
interpretation of Piaget’s position and not claimed to be an original 
formulation. 


There appear to be many fundamental differences separating the 
structures of intelligence and perception. Piaget claims that “These 
differences can be grouped under two headings: (I) those arising from 
the relations between the subject and the object; and (II) those which 
are relative to the structures or to the forms as such.” (P. 355.) 


I. Subject-Object Relations 


(1) Perception requires the physical presence of the object in order 
to act upon it. Whereas intelligence can evoke thoughts of the object in 
its physical absence by symbolic reference to it; and even when the 
object is physically present intelligence interprets the object with 
reference to a conceptual framework. 

(2) Perception is limited by proximity in time and space whereas 
intelligence is not so restricted. 

(3) Perception is essentially egocentric, personal and incommunicable 
since it is bound to the relation existing between subject and object at 
any given time. On the other hand the structures of intelligence attempt 
to arrive at a universal, communicable, knowledge independent of the 


self. 


(4) From (1) and (3) a more general difference may be drawn; 
namely, that whereas perception is restricted to phenomenalistic sense 
data intelligence is not. 

(5) Perception is limited in its expression since in its terms of ref- 
erence signifier and signified are bound one to the other and are largely 
undifferentiated and interchangeable. Whereas intelligence in its use 
of symbol and sign differentiates between signifier and signified and 
develops the possibility of communication. 


(6) Perception cannot retain separate elements or characteristics of 
an object through abstraction: Intelligence can abstract from the avail- 
able data those elements required to arrive at a problem solution. 

II. Structural Differences 


(7) Primary perceptions are rigid in their structure whereas opera- 
tional structures are flexible in the sense that the subject can at will 
construct and destroy them internally, and generalize them externally. 


(8) In the perceptual domain the form is indissociable from its con- 
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tent while in the operational domain it is possible to manipulate the 
form independently of its content. 


(9) Perceptual compositions as compared to operational compositions 
are incomplete and poorly delimited through lack of abstraction. 


(10) While a perceptual “good form” can only attain pragnanz an 
operational “good form” imposes itself with necessity. 


(11) The perceptual schema is only a temporal one with successive 
assimilations and without the possibility of eventual union into a simul- 
taneous whole which clearly characterizes classes. It is not possible to 
perceive classes (as opposed to collections) but classes can be developed 
through intellectual operations. 


(12) Perception modifies the elements it connects and through this 
process distorts them. Operational relations, on the other hand, conserve 
the unique aspects of those elements which they connect. 


(13) Perception permits certain inferential procedures but they are 
immediate in nature and non-controllable by the subject in the course 
of their development; whereas by inferences which are unique to intel- 
ligence, the subject can distinguish and control the data assimilated and 
conclusions reached therefrom. 


(14) Perception as compared to intelligence is non-reversible. That 
is, transformations involving inversion, reciprocity, addition, and sub- 
traction can only be understood by the reversible structures of intelli- 
gence. 


In the preceding pages the differences between primary perception 
and intelligence appear greater than they actually are; for in comparing 
the extremes of each function it has been necessary to ignore modifying 
intermediaries such as field effects, multiple perceptual activities, and 
various developmental levels. However, Piaget states that “. . . since 
operational intelligence is itself constituted of distinct developmental 
levels and is preceded genetically by sensory-motor intelligence and the 
preoperational forms of representative intelligence; it goes without say- 
ing that between the extremes which have been contrasted there must 
be a bridge of intermediaries.” (P. 365.) 

In what follows Piaget attempts to uncover gradations in those ele- 
ments common to the extreme terms of perception and intelligence; and 
to establish whether progression along those gradations is a result of 
the intervention of properties which are not reducible to simple combina- 
tions of subordinate functions. 


This is effected by describing the similarities and intermediaries 
existing between those aspects of perception and intelligence whose basic 
differences have been listed in the foregoing passages. Points raised 
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in this section are numbered so as to correspond to those raised in the 
preceding section. 


(1) Clearly, knowledge of an object always requires elaboration, and 
this reorganization of the object’s properties is quicker in its presence. 
The differences then between immediate and mediating and even between 
presence and absence of the object are merely differences of degree. 
Since the immediately perceived object is not present in its totality for 
the subject; it can only become so by a series of incomplete and hetero- 
geneous encounters. The very coupling of these encounters is itself a 
mediating process; which indicates that the superior level activity al- 
though dependent upon the inferior level activity for its initiation, none- 
theless modifies it as a function of their interaction. 


(2) Perceptual fields require at all levels the intervention (between 
simultaneously perceived elements), of certain distances (space) how- 
ever short they may be (time). Primary perception is absolutely bound 
by space and time, but this extreme is manifested only in the tachisto- 
scopic presentation of a small object. The perceptual activity attendant 
upon a presentation permitting encounters and couplings leads to the 
liberation from proximity, which is really only a special case of distance. 
However, this liberation is a drawn out process; a fact clearly seen in the 
subordination of preoperational representations to spatial configurations. 


(3) Nowhere is the gradual passage from an inferior to a superior 
level more clearly seen or more adequately elaborated than in the 
developing child’s departure from egocentric modes of perceiving and 
thinking. Perceptual centrations and intellectual decentrations interact 
to free the child from egocentricity. However, it is clear that the superior 
modes of decentration are not simple extensions of particular perceptual 
decentrations, such as might be observed in the perception of a figure. 
On the contrary, it is perceptual activity which engenders perceptual 
decentrations, which give rise to the superior modes of decentration. 
Once formed, however, the superior modes of decentration direct per- 
ceptual decentrations. 

(4) There are many intermediaries between the phenomenalism of 
primary perceptions and the rational constructions of operational struc- 
tures. For example, in the domain of perceptual activities the most 
striking are the constancies of size, which entail the substitution of real 
size for apparent size. However, concrete operation level conservation 
notwithstanding only formal operations signal the final victory of deduc- 
tion over appearance. 

(5) The differences between perceptual indices and symbols and signs 
appear to be irreconcilable. However, the gradual intervention of sensory- 
motor indices, such as signs or signals to which responses become con- 
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ditional and which are dependent upon poorly internalized mental images 
which dissociate themselves gradually from the context of sensory-motor 
adaptation, ensure the transition of symbolization from the sensory-motor 
level to the representational level through the process of imitation. 


(6) With regard to the process of abstraction it is possible to discern, 
at a superior level of perceptual activity, certain plans of analytical 
exploration which represent an elementary form of abstraction. But in 
such cases, the effort of dissociation is directed by intentions arising from 
a supra-perceptual level such as conceptual plans. 


(7) Although primary perceptions are themselves rigid it is only 
through their recurrence and the recurrence of the perceptual activity 
engendered by them that operational flexibility can slowly evolve. The 
numerous preoperational phases; wherein the child’s thought remains in 
many ways attached to relatively rigid configurations similar to those of 
perception, give evidence of the slow growth of the operational flexibility 
of intelligence. 


(8) With regard to the relations between form and content perception 
and intelligence both use a common fundamental mechanism in that both 
must deal with forms whether they are or are not indissociable from their 
content. The development of all cognitive mechanisms entails a painfully 
slow liberation from the restrictions imposed by forms. Perceptual activi- 
ties such as transfer, transpositions, and anticipations herald and direct 
the onset of dissociation. But this rudimentary dissociation is only a 
building block for the dissociative structures of formal operations, which 
will, as they grow, facilitate and direct perceptual activity in order to 
increase the range and flexibility of the dissociative structure. 

(9) If the foregoing holds, it is obvious that the incompleteness and 
poor delimitation of perceptual compositions as opposed to operational 
compositions is due to the fact that the former are only parts of the 
latter which is the whole. Here again, it is worth noting that the superior 
level compositions cannot result from a mere addition of various inferior 
level compositions. 

(10) There is a relative continuity of intermediaries between percep- 
tual pragnanz and logical necessity. Consider the response of the child 
at the concrete operations level who uses the term “c’est forcé” to 
characterize a transitive composition. The continuity between pragnanz 
and necessity, however, does not imply that the latter is a simple com- 
bination of the elements of the former. Necessity is, psychologically 
speaking, only the expression of the regulated compositions of an opera- 
tional structure complete in itself, and thus not allowing for or requiring 
a decision. 


(11) With regard to the difference between perceptual schemas and 
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logical classes as well as between perceptual pre-infraclasses and opera- 
tional infraclasses such as classes of continuous elements, it can be seen 
that a series of intermediaries intervene between sensory-motor schemas 
and the diverse structures of the logic of classes. While the superior 
level structures cannot be derived from their perceptual correspon- 
dents, it is possible to show how the development of the former 
beginning with sensory motor actions, is likely to broaden the perceptual 
activities, and from there through sedimentation affect field effects. That 
logical classes are not derived from the schemas and collective forms of 
perception is a result of the fact that logical classes are bound up with 
a system of transformations and operations. 


(12) Between the distortion due to perceptual relations and the 
conservation produced by logical relations exist operational systems such 
as seriation which are derived from perceptual activity and not primary 
perception. It is perceptual activity and not perception which allows the 
subject to consider the object without distorting it. 


(13) With regard to inferences in general, it is easy enough to dis- 
tinguish a series of intermediate levels between the most elementary 
perceptual pre-inferences and the logically regulated operational in- 
ferences; but it is no less clear that the passage from one level to the 
following is not merely a function of the extension of the preceding level’s 
structures. Rather this progression is due to the construction of new 
schemas which permit the inferences proper to the succeeding level. 


(14) Operational reversibility requires inverse and reciprocal opera- 
tions which of necessity deal with, classes, relations, numbers and 
propositions—realities which are irreducible to purely perceptual forms. 
The previous points have indicated that superior level structures in- 
fluence the orientation of inferior level structure but they are not in fact 
uniquely derived from them. In the case of reversibility it is clear that 
intelligence controls and guides perception in the direction of reversibility 
but that perception itself is non-reversible. 

On the basis of the foregoing argument and of additional considera- 
tions developed in Chapter VII, Piaget concludes that “. . . intelligence 
is not derived from perception by simple extensions or an increase in 
flexibility, because the operational factor relative to transformational 
systems remains irreducible to figural structures, even if these arise from 
activities, properly so called, but which are oriented toward representa- 
tion in a manner similar to that of perceptual activities.” (P. 439.) 

In conclusion it should be noted that this paper barely introduces the 
complexity of Piaget’s theory. Therefore, the brief statements advanced 
herein should be considered as a sampler—not an authoritative translation 
of Piaget’s position. 
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A case is presented for the accept- 
ance of the clinical approach to 
questioning as a legitimate tool of 
scientific inquiry. Theoretical 
justification and empirical evidence 
are presented to demonstrate its su- 
periority over the standardized ap- 
proach when assessing the intellec- 
tual development of children. 


EGON MERMELSTEIN 


Hofstra University 


A Note on Piaget’s Clinical 
Method of Questioning 


Many American Psychologists have been critical of the clinical 
method of questioning as a legitimate scientific tool for assessing not 
only the intellectual development of the children, but any developmen- 
tal aspect of the child. They believe it violates scientific methodology, 
primarily because of its reliance on the use of varying questions from 
the child to the child. Were most of these psychologists to see the 
clinical method performed by the Geneva school, they would further 
argue that the pace of the experimenter varies with each child which 
also violates scientific method. 


The stubborn refusal to accept this approach or rather incorporate 
this approach as a legitimate aspect of scientific method manifests a kind 
of ego-centrism, which refuses to acknowledge as scientific, a method 
other than a particular standardized approach. This methodological ri- 
gidity may be likened to the early mathematicians who, because of 
their fixation on the physicalistic notion of numbers, refused to admit 
that negative integers and irrationals were also numbers. However, 
once these mathematicians. acknowledged an alternative approach to 
viewing number, they extended their conception of number to incor- 
porate non-physicalistic entities. Consequently, their problems with 
conceptualizing negative numbers and irrationals evaporated. 


Similarly, the purpose here is to confront those hard core psycho- 
logists with an alternative method of studying intellectual development, 
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in contrast to the standardized questioning approach, and present a case 
for its acceptance as a tool of scientific inquiry. Accordingly, the hope 
is that the scientific method of inquiry will be extended to incorporate 
the clinical approach to questioning. 


Before proceeding to attempt to demonstrate both the theoretical 
and empirical justification of such an assessment approach, perhaps an 
examination of the origins of the standardized approach will point to 
some of the weaknesses which necessitated the development of an alter- 
native assessment approach in intellectual development. 

The standardized questioning approach, which puts a premium on 
both the uniformity of the experimental situation and the mode of 
questioning has its origin in behaviourism. Koch, makes a strong case 
that behaviourism focuses primarily on a method of studying human 
learning, rather than a substantive area of learning. He maintains that 
behaviourists have become so obsessed with their methodology that it 
has prevented them from studying many fruitful areas of learning. Be- 
cause of such a paucity of fruitful areas which such a methodology fos- 
ters, behaviourists have taken concepts from areas such as gestalt psy- 
chology and developmental psychology. In particular, Koch maintains 
that the usual behaviourist concern with perception and central pro- 
cesses could be traced to forementioned schools. More recently neo- 
behaviourists such as Berlyne? have attempted to incorporate Piagetian 
notions into their systems. Koch aptly describes this position when he 
states that the behavioural position was adopted “more to serve the 
needs for comfort and security than a passion for knowledge”. Koch 
argues that the philosophical base on which such a methodology exists 
has for the most part evaporated. In the past decade scientific method 
has undergone a significant redefinition to which behaviourists have 
frequently closed their eyes. For example, the observation base has 
been expanded to include introspection as a legitimate kind of obser- 
vation, which however many behaviourists still reject. Thus, it is ap- 
parent that not only has the standardized approach its origins in be- 
haviourism, but that such a methodology constitutes the essential in- 
gredients of behaviourism. 

This evidence does not mean that the standardized questioning ap- 
proach has little or no utility. What is argued is that its scope is neces- 
sarily limited. Clearly for certain situations the standardized approach 
has distinct advantages whereas for other situations, as will be shown, 
the standardized approach has severe limitations. In much -the same 
manner Newtonian mechanics, in spite of its limitations, was not re- 
placed by relativity theory, but rather for certain situations it seemed 
more appropriate to employ than relativity theory. 

Having demonstrated from a historical point of view that the stand- 
ard questioning approach, with its origins in behaviourism, derives 
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from a limited definition of science, it remains to demonstrate that the 
clinical method not only derives from a redefinition of science but 
that both theoretical and empirical evidence exist to demonstrate its 
superiority over the standardized approach when assessing the intel- 
lectual development of children. 


Mermelstein and Shulman® have demonstrated theoretically that the 
linguistic quality of the two approaches are identical. Briefly, this 
entails viewing the varying questions employed in the clinical method 
as rephrased questions: that is, questions whose event are the same, 
but whose relationships to the event may be different (an event is the 
gist of the question). Because of the ego-centric nature of the child he 
is unable to perceive the relationships to event, but perceives only the 
event. Consequently these questions are perceived as identical by the 
child. Further, it is argued that the more frequently the event is pre- 
sented, the more likely is the guarantee of an accurate assessment in the 
child. The clinical approach acts as a safety valve because the possible 
ambiguous questions (questions emphasizing more than one event) are 
minimized. Such a safety precaution is non-existent in the standard- 
ized approach. 


Whereas the varying questioning in the clinical approach serve as 
a safety valve on the cognitive domain, the varying pace serves as a 
safety valve in the affective domain. Although the pace utilized is sug- 
gested by the experimenter’s intuition of the child, it is not to be de- 
cried as unscientific because it creates favourable environment for ques- 
tioning. Different children feel more comfortable with different affect- 
ive environments. Obviously, a case could be made for “pacing” in 
terms of congruence between the experimenter and the subject. In 
particular, congruence between experimenter and subjects creates an 
optimal assessment situation. It follows that such an optimal situation 
of necessity varies with each child. Consequently the clinical ques- 
tioning technique is couched in a variable environment which allows 
for maximum examination of the child’s existing structures. Thus by 
achieving the proper pose the experimenter metaphorically speaking, is 
able to penetrate the child and tap his cognitive structures much like 
the doctor who achieves this pose physically when he examines the 
bone structure of the child. The varying pace, both on the linguistic 
plane and the affective plane, rests on a redefinition of inquiry, as ad- 
vocated by Koch‘, who maintains that the organism and not only the 
environment are a legimate concern of science. 

As the method of approximation was not an adequate approach for 
describing the irrational numbers so it should now be clear from a 
theoretical point of view, the standardized approach because of its in- 
flexible affective and cognitive approach does not adequately assess in- 
tellectual development. Not only does the theoretical posture suggest 
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the fruitfulness of the clinical approach but the literature is beginning 
to amass data which also support such a position. That the manner of 
questioning played a minor role was first suggested by the great num- 
ber of replications which confirmed Piaget’s findings. More recently, in 
a direct test of the hypothesis that variations of question influence the 
stage of development, Mermelstein and Shulman? generally found that 
the manner in which one poses a question has relatively little influence 
on the child’s developmental level. The Pratoomraj and Johnson® 
and Smedslund’ findings are in agreement with Mermelstein’s. Hence, 
the empirical evidence suggests that rephrasing the question, an im- 
portant criticism of the clinical method, plays little or no role on the 
assessment of the child’s development. 


Personal observation of the clinical approach at Geneva and studies 
of the tapes of these sessions have convinced me of the merits of the 
arguments presented above. If the development of mathematics pro- 
vides a mirror at which Psychology may view itself, and if the redefini- 
tion of science is acknowledged, and if the theoretical argument with 
its empirical support is also acknowledged then it is clear that at the 
very least the clinical approach to questioning deserves much closer 
attention as a legitimate tool of science. 
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In this article Professor Mermelstein 
and associates report the results of 

a study of the efficacy of four train- 
ing techniques which their originators 
claimed effective for inducng the 
concept of conservation of substance. 
The results do not support the claim 
and provide further confirmation of 
Piaget’s view that conservation cannot 
be taught by specific training. 
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Training Techniques for the 


Concept of Conservation”™ 


Increased emphasis on revision of the mathematics curriculum and 
the introduction of modern mathematics as early as kindergarten has 
led to the controversy over the most appropriate time to teach the con- 
cept of number. As a result, a renewed interest in Piaget’s experi- 
ments on the child’s conception of number has become evident. 

According to Piaget, the concept of number is predicated on the 
concept of conservation of substance. The attainment of the concept 
of conservation of substance enables the child to recognize that the 
“amount” or “number” remains the same in spite of spatial rearrange- 
ments. The following paragraph describe an example of Piaget’s tasks 
requiring verbal conservation of continuous quantity. 

A child is confronted with two identical containers of liquid. After 
the child has been convinced that the amount of liquid in both is the 
same, the contents from one of the containers is poured into three other 
containers. The child is then questioned as to the equality of the amount 
of liquid in the three containers and the original container. A child is 
said to have attained the concept of conservation of substance when he 
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recognizes that the amounts are the same and he is able to explain why. 
On the other hand, if the child responds that the amounts are different, 
then he is said not to have attained the concept of conservation of 
substance. 


Piaget maintains that specific training or teaching plays little or no 
role in the acquisition of this concept. He suggests that the child at- 
tains the concept of conservation of substance by interaction with his 
“total” environment. In contrast, Bruner’, Sigel’, Beilin*, and 
Smedslund‘ suggest that one can teach or induce the concept of con- 
servation of substance in the child. 


Because there are theoretical reasons for believing that the concept 
of conservation of substance is relevent to a child’s number develop- 
ment, the question arises whether or not children can be taught the 
concept of conservation of substance. 


Theory 


Acquisition of the concept of conservation of substance implies a 
modification of the child’s intellectual structure. According to Piaget 
this modification occurs as a consequence of all the child’s activity in 
contrast to specific short term training. 


“All” of the child’s activity refers to two kinds of experiences: phy- 
sical and logical mathematical. Whereas physical experiences refer to 
knowledge acquired by the child’s manipulation of objects (i.e. playing 
with chips), logical mathematical experiences refer to knowledge ac- 
quired as a consequence of manipulation (i.e. awareness that two rows 
of six chips each have the same number despite rearrangement). Al- 
though it is apparent that physical experiences are a necessary condi- 
tion for the acquisition of concepts and indeed short term exposure may 
be adequate, logical mathematical experiences require a longer period of 
time because properties or concepts refer not to objects but rather to 
relationships to objects. Knowledge acquired as a consequence of man- 
ipulation implies an awareness of the spatial relationships between ob- 
jects. These spatial relationships cannot be acquired or induced in short 
term training. 


Obviously if these relationships are acquired over a period of time 
the contention that short term training on a few specific tasks would 
induce conservation is as specious as the contention that specific train- 
ing on a limited number of tasks from I.Q. tests would improve intel- 
ligence. Increased performance on these I.Q. tests as a consequence 
of training does not necessarily imply increased intelligence. So too, 
specific training on conservation tasks does not guarantee the acquisi- 
tion of the concept of conservation. 


Although Piagetian theory and specific training are incompatible, 
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some of the literature reported below suggests that intellectual struc- 
tures can be modified over a relatively short period of time. The pro- 
blem of this study, then, is to provide more evidence on the question of 
whether or not mental structures can be modified over a relatively short 
period of time. 


Related Literature 


The literature appears equivocal as to the feasibility of inducing the 
concept of conservation. Consistent with Piagetian theory, Wohlwill’ 
has been unsuccessful in inducing conservation of number. Similarly, 
Beilin and Franklin® have been unsuccessful in inducing conservation of 
area. Prager’ using her own class was also unable to induce conser- 
vation of substance. These studies seem to suggest that regardless of 
the kind of conservation that one tries to induce, that in general such 
training is not successful. 

In testing for the presence of conservation, rather than attempting 
to induce it, Mermelstein and Shulman® found no diference in perform- 
ance on conservation of substance tasks between those children who 
had formal schooling and those who did not. Similarly, Goodnow’s® 
study with Hong Kong children and Price-Williams”° study with African 
bush children indicate no difference in performance on conservation of 
substance tasks between children who had and those who did not have 
formal schooling. These studies suggest that even more generalized 
training such as formal schooling does not necessarily modify intellec- 
tual structures. 

On the other hand, although Smedslund": reports negative results in 
attempting to induce conservation of weight, in another study in which 
he introduces the idea of cognitive conflict Smedslund’* appears to have 
had some success in inducing the concept of conservation of substance. 
Similarly, Gruen,!® Bruner,‘ Wallach and Sprott,’° Roeper,'® and 
Sigel'’ utilizing various training techniques induced various kinds of 
conservation. 

If specific training does make a difference in acquiring the concept 
of conservation, the present investigators feel that Smedslund’s cogni- 
tive conflict theory provides the greatest promise for success because of 
its similarity to Piaget’s theory of adaptation. Briefly, cognitive con- 
flict theory involves a set of competing responses in a given situation. 
This set of competing responses induces a conflict which reorganizes 
the intellectual structures and insures conservation. Piaget’s discussion 
on strategies to decrease egocentric thought in the child provides a good 
illustration of the similarity of the cognitive conflict position and the 
adaptation position. 

Furthermore, both the adaptation and the cognitive conflict process- 
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es employ the disequilibrium-equilibrium model. In each instance, the 
child moves toward a state of temporary equilibrium from a state of 
disequilibrium. Thus, similarities in the two processes would suggest 
that training procedures based on a cognitive conflict position may be 
in part successful. A translation of Smedslund’s theoretical position in- 
to practice as well as a translation of Bruner’s, Beilin’s, and Sigel’s 
theoretical position are described in the procedure section. 


These studies constitute a representative sample of the various theo- 
retical positions described in the literature which claim success in train- 
ing on conservation. 


Whereas Smedslund’s theoretical position is consistent with Piaget, 
Sigel, Beilin, and Bruner present arguments for inducing conservation 
which are either wholly inconsistent or only partially consistent with 
Piagetian theory. 


Siegel’s argument is predicated on the assumption that one must 
base the learning of complex structures on simpler structures. He 
claims that acquisition of conservation of substance follows the acquisi- 
tion of simpler structures such as multiple labeling, multiple classifi- 
cation, multiple relations, and reversibility. More specifically, he main- 
tains that training in multiple labeling, multiple classification, multiple 
relations and reversibility, in that order, should facilitate the acquisition 
of conservation. 


Although Sigel’s procedures indeed are necessary conditions for con- 
servation of substance, they are not, however, sufficient conditions. Si- 
gel’s training assumes that once the prerequisites for conservation have 
been met the concept of conservation necessarily has been attained. Si- 
gel assumes further that because the material is presented in a pre- 
scribed manner, the child will assimilate the material in the corres- 
ponding order. Such a claim is not consistent with Piagetian theory 
for, if the child constructs his reality, it does not necessarily follow that 
he will assimilate the material in the same manner presented. 


Whereas Sigel’s training originated in part from Piagetian theory, 
Beilin’s training procedure appears to violate Piagetian theory, Beilin’s 
training procedure, verbal rule instruction, provides the child with a 
statement of a rule to be applied to the problem in each instance of an 
unsuccessful trial response on a conservation task. 


The use of a rule in a training technique appears inconsistent with 
Piagetian theory. To begin with, the egocentric nature of the child’s 
thought seriously hampers his ability to adopt another point of view. 
Secondly, the syncretic nature of the child’s mental structure with its 
behavioural manifestations of juxtaposition prevents him from accurate- 
ly perceiving the rule. Further, Mermelstein and Shulman’s research 
indicated that children under 9 years of age perceive only the gist of 
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questions or the events of the questions. It follows from this that two 
sentences which stress “amount”, for example, but in very different 
ways, will be perceived as similar by the child. This casts doubt on the 
child’s ability to understand a “‘specific” rule. 


Similarly, Bruner’s contentions on language training also appear to 
be inconsistent with Piagetian theory. Bruner’s training position is pre- 
dicated on the assumption that focusing on the linguistic aspect of a 
situation will decrease the strength of the perceptual cues resulting in 
a mental structure which is a function of the language activated. This 
differs markedly from Piagetian theory in that Piaget believes that men- 
tal structure precedes language development. 


To recapitulate, because the concept of conservation derives from 
Piagetian theory and further because the rationale for the Sigel, the 
Beilin and the Bruner training are judged to be inconsistent with Pia- 
getian theory it was hypothesized that these training procedures would 
not be effective. On the other hand because of the greater congru- 
ence of Smedslund’s position to Piagetian theory it was hypothesized 
that such training would be more successful than the other three train- 
ing procedures. 


Objectives 


Accordingly the objectives of this study were to ascertain whether 
various training procedures can influence the acquisition of the con- 
cept of conservation of substance. In view of these objectives the fol- 
lowing hypotheses were forwarded: 

1. A significant difference exists in the performance in conser- 
vation tasks between children who had cognitive conflict training 
and those who had no training. 

2. No significant difference exists in the performance on conservation 
tasks between children who had multiple classification training and 
those who had no training. 

3. No significant difference exists in the performance on conservation 
tasks between children who had verbal rule training and those who 
had no training. 

4. No significant difference exists in the performance on conservation 
tasks between children who had language activation training and 
those who had no training. 


Method 
Subjects: 


In order to assess the effects of various training procedures on the 
attainment of the concept of conservation of substance a sample of 120 
kindergarten children from the Long Island area was selected for study. 
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Five year olds were chosen because the writings of Piaget indicate that 
children of this age generally have not attained the concept of conser- 
vation of substance. These primary school children were between 5.0 
and 6.2 years of age. The subjects were randomly assigned to four train- 
ing conditions; cognitive conflict, language activation, multiple classifi- 
cation and verbal rule instruction. This random assignment was made 
with two restrictions. First, equal numbers of males and females were 
assigned to each condition. Second, non-white children were excluded 
from the population. The purpose of these restrictions was to control 
the possible sex and ethnic effects. Twenty subjects were drawn for 
each of the four training groups and for the two control groups. 


The apparatus for all the training techniques conformed in principle 
to the requirements of each training procedure. Although the present 
study may not be regarded as an explicit replication of the Smedslund, 
Bruner, Sigel or Beilin training techniques, it is felt to be a fair test of 
the principles which underline these techniques. In other words, while 
there were some slight variations in procedure to make the experimen- 
tal tasks comparable, the basic assumptions stated by these investiga- 
tors were not violated. 


Procedure 


Description of the Pre-Test and Scoring of Responses: 


In order to ascertain the effects of pre-testing one control group was 
given a pre-test whereas the other control group and the four training 
groups were not. The possibility of the pre-test serving as an addition- 
al training session or differentially affecting the various training tech- 
niques necessitated its elimination from the training conditions. 


The pre-test task employed the collapsible box and 20 poker chips. 
As the experimenter set up 10 chips down one side of the top of the 
box the subject simultaneously set up 10 chips in one-to-one corres- 
pondence with those of the experimenter. After the experimenter ver- 
bally established that he and the child had equal numbers of chips, one 
row of chips was collapsed by the experimenter, and hence, perceptual- 
ly distorted. The subject was then asked whether the chips on the 
collapsed side were still the same amount as those on the stationary 
side. If the subject’s response was positive and his explanation indicated 
understanding, that is, he realized the chips merely changed position, he 
was scored as a conserver. A subject who answered affirmatively with- 
out an adequate explanation, or a subject who answered negatively was 
scored as a non-conserver. 


Training Procedures: 


The four training conditions, cognitive conflict (Smedslund), mul- 
tiple classification (Sigel), verbal rule instruction (Beilin), and lan- 
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guage activation (Bruner), each began with free play and were follow- 
ed by eight training sessions, two per week, for approximately ten min- 
utes each. The first training session was devoted entirely to introduc- 
ing the subjects to the red, white and blue poker chips and allowing 
them to manipulate them in any way they chose. In each of the suc- 
cessive eight training sessions for the first two minutes the subjects 
were permitted to play with the chips. The remainder of each ses- 
sion was devoted to formal training. 


Smedslund: Cognitive Conflict The cognitive conflict training in- 
volved the collapsible box and twenty poker chips. Following the free 
play, where the subjects were allowed to manipulate the chips, the group 
of subjects received ten chips of one colour and the experimenter re- 
ceived ten chips of the same colour. In the first session, red chips were 
employed, in the second session blue, and in the third white, with this 
colour order being maintained throughout the remaining sessions. As 
the experimenter placed a chip on one side of the top of the box, the 
subjects simultaneously placed another chip next to it until all twenty 
chips were in one-to-one correspondence. Following the placement of 
each pair of chips, the experimenter asked the subjects questions such 
as “Are there the same amount of chips on both sides of the box? Do the 
children have the same amount as the teacher? How do you know?” If 
the subjects did not realize the equality of the two rows of chips, they 
were encouraged to count the chips. After five sessions of setting up 
the chips in one-to-one correspondence, the task was altered. In the 
next three sessions, after the chips were similarly set up in one-to-one 
correspondence and the sameness of the two rows of chips was establish- 
ed, the experimenter moved the switch hinged on the side of the box 
and one of the rows of chips fell to the center of the collapsed side. 


The subjects were asked, “Are there still the same amount of chips on 
both sides?” 


Sigel: Multiple Classification—The multiple classification training al- 
so involved twenty poker chips and a collapsible box. Free play with 
the chips preceded the formal training. The training was divided into 
four phases: 

1. multiple labeling 

2. multiple classification 

3. multiple relations 

4. reversibility 


For the first four training sessions, one training session was devoted to 
each phase while each of the remaining four sessions encompassed all 
four phases. 

In multiple labeling training the experimenter initiated discussion 
which elicited the naming of the poker chips in a variety of ways; 
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viz., a poker chip can also be a checker or toy money. This “naming” 


was clarified for the subjects by the experimenter suggesting that a 
person could have many names; viz., mother, teacher, woman, wife, and 
others. 


In the multiple classification training the experimenter initiated dis- 
cussion which elicited from the subjects the common properties of the 
chips; i.e., all the chips have colour, shape, purpose, texture and size. 


In the multiple relations training the experimenter initiated discus- 
sion which led the subjects to understand that a chip can be two things 
at the same time. That is, a chip can have a colour and shape at the 
same time. The question that was posed is, “Can you think of two 
things this poker chip can be at the same time?” Since a different col- 
oured poker chip was used at each session, three relationships were es- 
tablished: (1) round and red, (2) round and blue, and (3) round and 
white. 


In the reversibility training the collapsible box and twenty chips 
were employed. The experimenter and the subjects set up the chips in 
one-to-one correspondence so that the subjects could see the sameness 
of the two rows of chips. After the subjects responded positively to 
the question, ‘““Are there the same amount of chips on both sides?”, the 
experimenter collapsed one side of the box. Again the subjects were 
asked whether there was the same amount of chips on both sides of 
the box and why. An informal explanation to establish the equivalence 
of both sides was then provided by the experimenter. 


It should be pointed out that although superficial similarities exist 
between Smedslund’s cognitive conflict training and the reversibility 
training of Sigel, they differ in that in the Sigal reversibility train- 
ing the equality of the rows of chips and the subsequent collapse of one 
row was accomplished in one training session whereas Smedslund’s 
training procedure had four training sessions on the equality of chips 
prior to collapse of one row of chips. In addition the Sigel technique 
provided explanations for the equivalence of both rows after the deforma- 
ation, whereas the Smedslund technique did not. 


Beilin: Verbal Rule Instruction—The verbal rule instruction, as well 
as multiple classification, employed the collapsible box and twenty 
chips. Following the free play the group of subjects and the experi- 
menter each received five chips of one colour. As in the cognitive con- 
flict training, the chips were set up in one-to-one correspondence and 
their equivalence was established. But in contrast to the cognitive con- 
flict training the experimenter immediately collapsed one side of the 
box and asked whether there were the same amount of chips on both 
sides. Regardless of the positive or negative responses of the subjects, 
the experimenter said the following rule while manipulating the box 
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accordingly: “Now I am moving them. See, they are standing in a 
different place, but there are as many chips as before. They only look 
different. See, I can put them back just the way they were, so you see, 
there are still the same number as before because I did not add any 
chips or take away any chips. I only moved them.” In the next ses- 
sion, twenty chips of the same colour used in the preceding session were 
used, and in subsequent sessions, for each colour, first ten and then 
twenty chips were used. 


Bruner: Language Activation—The language activation training invol- 
ved three wooden boxes, each with two transparent parallel sides, two 
of which were identical, while the third was the same height but wider 
than the others, a screen, and twenty chips. Following the free play, 
using a one-to-one correspondence technique, the subjects filled one 
box with ten poker chips while the experimenter simultaneously filled 
the other identical box. The third box was placed with the two filled 
boxes behind the screen so that only their tops could be seen. The ex- 
perimenter poured the chips from one of the filled boxes into the third 
unfilled, wider box. The child was asked whether there was the same 
amount of chips in the newly filled box as in the remaining previously 
filled box. The screen was removed and the subject was again asked 
whether the boxes held the same amount. Since one box was wider, 
the chips in it were spread out, and were therefore perceptually diff- 
erent from those in the narrower box. This training procedure was re- 
peated for each of the three colour chips in subsequent sessions. 


Post-Tests and Scoring of Responses 


In order to test the effects of various training treatments, two non- 
verbal tasks in which the law of conservation of substance was violated, 
and one Piagetian test of conservation of substance were employed. 
Conservation of substance tasks were utilized because the previous in- 
vestigators suggested that this concept could be induced utilizing their 
approach. Each subject was tested individually. The sequences in 
which the tasks were presented were counter-balanced to control for 
order effects. The criteria for the attainment of the concept of conser- 
vation of substance were stage three responses on any two of the three 
tasks. 


Tasks 


1. Non-Verbal Continuous Task: The first non-verbal experiment, the 
magic experiment for conservation of a continuous substance, consisted 
of first allowing each child to satisfy himself that two 150 ml. beakers 
contained the same quantity of liquid. The contents of one of the beak- 
ers was then poured into a 1000 ml. jar which it apparently filled. The 


193 


E. Mermelstein, E. Carr, D. Mills, J. Schwartz 


child gestures and reactions were noted. Gestures of surprise, puzzle- 
ment, smile, “wow” were scored at stage three, presence of conserva- 
tion, whereas absence of observable changes in behaviour were scored 
at stage one, absence of conservation. The illusion was created by sur- 
reptitiously opening a valve connecting the empty 1000 ml. jar to one 
which was full and hidden behind the screen. The experimenter con- 
trolled the rate at which the visible jar filled. 


2. Non-Verbal Discrete Task: The second non-verbal magic experi- 
ment, for a discontinuous substance, again violated the law on conser- 
vation; it assumed that a child who had attained the concept would 
recognize the violation. 'Two seemingly identical wooden boxes, one 
with a false bottom, and 26 gumballs were employed. Each child was 
told to put eight gumballs into the wooden box with the false bottom, 
one by one, as the experimenter put eight gumballs into the second 
wooden box. Under the false bottom in the child’s box were an ad- 
ditional 10 gumballs. The child and the experimenter both poured 
the contests of their wooden boxes into two separate containers. When 
the contents of the child’s box were poured, a latch released the ad- 
ditional ten gumballs. The child’s reactions and comments to the gum- 
balls in the containers were noted. Scoring of these responses was sim- 
ilar to those for the first post-test for continuous substance. 


3. Verbal Piagetian Task: The third task was a typical Piagetian ver- 
val test for conservation of discrete substance. Each child was told to 
put eight gumballs into a 150 ml. beaker, one by one, at the same time 
the experimenter put gumballs into another 150 ml. beaker. The con- 
tents of one beaker were then poured into a 50 ml. graduated cylinder, 
while the contents of the second beaker were poured into a 600 ml. 
beaker. The child was then asked whether the quantities in each were 
the same. 


The subjects in the four training conditions and two control condi- 
tions were tested one week, two months and six months after the last 
training session. 


Results 


Attempts to test hypotheses of ‘no difference” are replete with log- 
ical and statistical hazards. There are some who maintain that to 
demonstrate such a state is impossible. Others simply consider it ex- 
tremely difficult. In presenting these results, it shall be understood that 
when the confirmation of a hypothesis of “no difference” is suggested, 
it is to be interpreted in the following way: The hypothesis that a large 
difference is demonstrable in this given situation is significantly im- 
probable. Though this is awkward language, it remains appropriate to 
the objectives of this research and to the demands of statistical theory. 
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When the research hypothesis is, in fact, one of equality, it would seem 
quite inaccurate, to couch it in terms of an inequality only for purposes 
of statistical expediency. 


In testing hypotheses of no difference we are primarily concerned 
with minimizing the likelihood of accepting this hypothesis when in fact 
there is a difference. In other words, we wish to minimize the probabil- 
ity of committing a Type II error. One way to minimize this probabil- 
ity is by fixing the alpha level of significance for hypotheses of no dif- 
ference at 0.10. Fixing the level of significance at 0.10 rather than the 
normal level of 0.05 for a fixed N and for a fixed alternative reduces 
the probability of committing a Type II error. If for this fixed alpha 
level of 0.10, we still have no reason to reject the hypothesis of no 
difference, the likelihood of rejecting a false hypothesis is improved. 
When testing hypotheses which predict differences however, we return 
to the more commonly utilized 0.05 level of significance. 


Since our data were clearly categorical the Chi-square statistic was 
utilized. The per cent of agreement between three judges on categoriz- 


TABLE I 


THE NUMBER OF SUBJECTS UNDER THE SIX CONDITIONS ON THE 
POST-TESTS, ONE WEEK, TWO MONTHS AND SIX MONTHS 
AFTER TRAINING RESPECTIVELY 


ote‘ E / 
is co = Y =) wa) 
re) ) 0 
Semaine’ Sielasvr cinch Goer werkt allow 
First Post-Test 
(one week after training) 
bal eeiabeirer duet. 16 13 1 14 18 13 86 6.48 ps 410 
(non-conserver) 
eT Le WN ye aaa a 4 it 6 6 1 6 30 
(conserver) * (n.s.) 
Total 3ocspel sete. 20 20 18 20 19 19 116 
Second Post-Test 
(two months after training) 
Stage: Teme sient en 16 i 11 13 15 9 76 6.3 Dp 3.10 
(non-conserver ) 
py ow NW ae. ge ace, ie 4 9 8 6 3 9 38 
(conserver) (n.S.) 
Lp sen Ec. tc oth 20 20 19 19 18 18 di4 
Third Post-Test 
(six months after training) 
SiaresLat. 4a whinaacelhen 15 9 10 ff 6 9 56 3.91 Di > ald 
(non-conserver) 
tae LLL er racer 3 7 6 8 5 is 36 
(conserver) (n.s.) 
TORI ta et el 18 16 16 15 11 16 92 
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ing the responses on the three tasks was 90%. The average number of 
training sessions was 7 for all training conditions. 


Table I shows the results of the performance of the subjects under 
six conditions on post-tests one week, two months, and six months 
after training respectively. 


A 2 x 6 Chi-square for each post-test session indicated that children 
who had training did not out perform children who did not have training, 
and further, that the pre-tested control group did not out perform the non- 
pretested control group. Accordingly, the cognitive conflict hypothesis 
was rejected whereas the other three hypotheses were confirmed. 


Table II represents a more detailed description of the results for 
children who attained stage III responses on the three conservation tasks 
for the three testing sessions. It appears that on all three testing ses- 
sion non-verbal discrete tasks were easier than the verbal tasks and 
the non-verbal continuous task. 


TABLE II 


NUMBER OF CHILDREN WHO ATTAINED STAGE III RESPONSES ON EACH 
TASK FOR THREE POST-TEST PERIODS 


Post-test 
1st 2nd 3rd 
Task (2 weeks) (2months) (6 months) 
Verbal Diseretet 03 ee 19 16 23 
Non=Verbal® Discrece 30 38 5 Pd 
Non-Verbal Comtir ous oieccccccccscccsessccssecee 15 32 30 


Table II does not indicate whether the same children who attained 
stage III on the first post-test also attained stage III on the second or 
third post-test. The question arose whether any children, who attained 
stage III on the first post-test, did not attain stage III on the second 
or third post-test. In other words, were there any reversals? 


TABLE III 


NUMBER OF SUBJECTS WHO MADE REVERSALS FOR EACH OF THE THREE 
TASKS ON THE THREE POST-TEST 


Tasks PF PPF PFF FPF PFP 


Verbal? Discrete. a2 ee. 
Non-Verbal Discrete 
Non-Verbal. Continuous . sccccsccccgenes. 


NmwH 
How 
WHA 
OOo 
Orw 


Table III indicates the number of subjects, who made reversals from 
the first post-test to the second and third post-test on the three tasks. 
The relevant reversals are: Passing the task on the first post-test and 
failing the task on the second post-test (PF), (these were for subjects 
who were post-tested twice only), passing the task on the first post-test 
and second post-test and failing the task on the third post-test, (PPF), 
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passing the task on the first post-test and failing the task on the second 
and third post-tests (PFF), failing the task on the first post-test, passing 
the task on the second post-test and failing the task on the third post- 
test (FPF), and passing the task on the first post-test, failing the task 
on the second post-test and passing the task on the third post-test (PFP) 


Passing an item meant a stage III response whereas failing an item 
meant a stage I response. 


Inspection of Table III reveals several reversals from one post-test 
to another. These results suggest that the reliability of the individual 
measures may be open to question or that the trait itself may not be 
stable. Because of these difficulties the Kruskal-Wallis One Way Analy- 
sis of Variance, utilizing an average score of the subjects’ responses on 
the three tasks over the three post-tests, was used to also test the hypo- 
theses. This analysis (H = 4 with df 5, P < .20) supports the results 
of the Chi-square analysis described in Table I. 


Discussion 


Not only is it necessary to explain the failure of Smedslund’s cog- 
nitive conflict training technique for conservation, but it is also neces- 
sary to explain why training in general for conservation appears unsuc- 
cessful. Perhaps an explanation of the criteria for demonstration of 
the effectiveness of training of conservation of substance is appropriate. 
According to Piaget (1964) for training in conservation to be effective 
two criteria have to be satisfied. These are generalizability and dur- 
ability. In other words, the concept which was induced not only had 
to transfer to other situations, but the concept should not extinguish 
over time. Clearly post-testing for violations of the concept of conser- 
vation over a period of six months satisified the forementioned criteria. 
Whereas the criteria in these experiments satisfied Piaget’s criteria this 
was not the case in any of the other training studies. In Beilin’s train- 
ing study, the generalizability criterion for testing whether the concept 
was induced was extremely limited and durability criteria was not sat- 
isfied at all. Similarly in Smedslund’s and Bruner’s experiments the 
durability criterion was not met, whereas the generalizability criteria 
was limited. In Sigel’s technique although the generalizability factor 
was met, the durability factor was not. Because these investigators em- 
ployed different criteria, it is conceivable that the success in training 
that Beilin, Bruner, Sigel and Smedslund report relates not to the con- 
cept of conservation of substance as Piaget sees it, but rather to some 
other concept or some deformation of the concept of conservation. In 
support of the forementioned explanation of the consequences of not em- 
ploying similar criteria, Gruen demonstrated that the different criteria 
and the different procedure employed by Bruner and Smedslund led 
to a different classification of conserving responses. Obviously then, 
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different criteria for testing presence of the concept of conservation of 
substance provide explanations for the lack of success of training by any 
one of the training techniques. 

It was mentioned earlier that the training methodology employed by 
Beilin, Bruner and Sigel are generally inconsistent with the Piage- 
tian position and that this might explain the results. This point shall 
be elaborated on shortly. Prior to this a further explanation is neces- 
sary to account for Smedslund’s results. Although it is true that the 
cognitive conflict position is consistent with Piagetian theory, there is 
one difference which may provide an explanation of the Smedslund train- 
ing results. Smedslund now suggests that the organism-object con- 
flict which he espoused is not of sufficient moment to cause a modifi- 
cation of the intellectual structures. He further suggests that the 
organism-object relation is too neutral for the child and does not or 
cannot create the conflict in the child. As an alternative he argues for 
an organism-organism conflict. In other words a confrontation of dif- 
ferent points of view among children as a necessary condition for modifi- 
cation of intellectual structures. Clearly, such a shift in position by 
Smedslund now makes his position identical to Piaget’s rather than 
similar to Piaget as mentioned earlier. 

Piaget’s position on the syncretic nature of child’s thought with its 
behavioural manifestation of juxtaposition suggests another possible ex- 
planation of the ineffectiveness of the training. If the child’s thought 
manifests itself by linguistic confusion such as juxtaposition then, the 
language dimension of the training procedure may provide an obstacle 
rather than facilitate acquisition of the concept. Clearly, because of the 
apparent ineffectiveness of the training techniques, it is likely that the 
language employed in the various training techniques did not facilitate 
acquisition of the Piagetian concept of conservation of substance. Not 
only is there no indication that the language provided any facilitation 
but the language may have hindered acquisition of this concept. More 
specifically, the Sigel training technique (Table 1, first post-test) , which 
required more language than the other training technique, appeared to 
be the least effective method for attaining the concept of conservation. 

Perhaps two examples will highlight the possible interference of lan- 
guage in concept acquisition. A child in the first post-test on the non- 
verbal discrete item claimed emphatically that the marbles in both con- 
tainers were the same, even though one container had thirty marbles 
while the other container had ten marbles (a non-conserving response) . 
On the second post-test this child returned to the “perceptually” more 
appropriate response of claiming that the marbles in both containers 
were not the same number (a non-conserving response). In a second 
example, there were several instances when children were confronted 
with two rows of eight chips. At first they acknowledged their equality 
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but when they began to count numbers of chips they lost sight of their 
equality and they then maintained that the rows were not equal. Con- 
sequently, it appears that the language aspect of the training may not 
be inappropriately applied (example 1) but that also the mere act of 
verbalizing may interfere with concept acquisition (example 2). Ac- 
cordingly, such evidence is contrary to the position that language fa- 
cilitates concept acquisition. 


Because of the apparent lack of the effectiveness of various kinds of 
specific training, it becomes necessary to make explicit how specific 
training differs from cumulative life experiences which Piaget suggests 
are in part the determining factors for acquisition of the concept of con- 
servation of substance. 


Besides the obvious differences of time between cumulative life ex- 
periences and specific training, the ordering of experiences must be 
considered a relevant distinction. Clearly, the nature of any specific 
training involves a deliberate, ordering of experiences. In other words, 
the sequence of presentation is paramount. The assumption here is that 
the child will assimilate the relevant aspects (order, etc.) of these ex- 
periences and consequently acquire the concept. But this assumption 
is not tenable within a Piagetian framework. For if the child con- 
structs his reality, then it does not necessarily follow that he will as- 
similate the material in the order presented to him. Accordingly, it is 
conceivable that the child will assimilate the material in a different or- 
der and will utilize the language differently from the way it is presented 
(namely inappropriately). 


Although the results lend credence to the limited utility of training 
and to the possbile interference of language, it is clear, particularly 
from Table III that more research is needed to account for the rever- 
sals from one post-test to the next. 


The reversals need to be accounted for either by some theoretical 
explanation or the possible methodological difficulties described next 
need to be answered. To begin with these reversals may be indicative 
of inherent unreliability of not only the Piagetian items, but also the 
Mermelstein non-verbal items. Hence the need for the construction of 
a reliable conservation test. Secondly, the reversals may be in part a 
function of experimenter bias over the three post-tests. Experiments 
controlling this factor are needed. Thirdly, these reversals may indi- 
cate that the concept of conservation is a transitory phenomenon with- 
in a given age range; here today and gone tomorrow. The importance 
of longitudal studies in this instance is obvious. Fourth, the reversals 
may be a function of the transitional stage, stage II. Accordingly, there 
is need for a more careful examination of this period. Clearly then, 
not only does the choice of criteria, as Gruen and we maintain, influ- 
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ence the absence or presence of the concept but the items which con- 
stitute the criteria may influence the absence or presence of the con- 
cept. Thus, the problem as Gruen describes may be fundamentally a 
theoretical and methodological one. 


Conclusions 


It is concluded that the “Piagetian” concept of conservation of sub- 
stance, as measured by the specific criteria described, was not induced 
by a variety of training techniques. Further it is suggested that lan- 
guage interferes with rather than facilitates acquisition of the concept 
of conservation of substance. Finally, it is concluded that the problems 
of reversals merits further exploration. 
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Factors Affecting the 


Listening Comprehension 


In Piaget’s experiment on the understanding between children’ the 
difference between the comprehension of a child who listens to an adult 
read a story and the comprehension of a child who listens to a peer tell 
the same story is very striking. Piaget considers that the ego-centricism 
of the children causes the speaker to explain the story without paying 
any attention to the listener who, in his turn, does not listen attentively 
because, in his ego-centricism, he is confident that he understands. 


Berg? has pointed out that listening comprehension may be affected 
by several factors that are difficult to measure. These are: the voice 
and mannerisms of the speaker; the interplay between the speaker and 
the listener; and the rate and manner of delivery of the material. Pos- 
sibly, these factors may have been affecting differentially the two listen- 
ing situations, adult-child and child-child, in Piaget’s experiment. 

The importance of the factor, manner and rate of delivery, was rec- 
ognized by Piaget. In his experiment, the adult read the story to the 
child with rhetorical effect. When the child told it he made frequent 
long pauses interspersed with rapid speech and he made no attempt 
to stress significant words or phrases. While Piaget regards this method 
of presentation primarily as evidence of the child’s ego-centricism he 
also admits that it made the listener’s task harder.* He appears to 
agree with Thompson that: “It is often not what is said but how it is 
stated that carries the greatest meaning to the listener.”* This is 
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further elaborated by Dearborn et al. as a result of their investiga- 
tion of the relationship between stress in oral reading, and meaning. 
In describing the antithesis of Piaget’s child raconteurs they stress the 
importance of manner of presentation: “It is clear. . .that vocal stress 
supplies the listener with information over and above the information 
he would receive if speech were conducted in monotones and at an un- 
changing rate.””® 

Berg’s second factor, the interplay between speaker and listener, also 
varies depending on whether the child listens to an adult or to a 
peer. A number of studies on children’s speech have shown that the 
content and usage of language varies according to the social situation 
in which it is recorded.® 7 Although there seem to be no comparable 
studies on the effect of the situation on the child’s listening, it can be 
hypothesized that by ages six and seven the child has learned to listen 
with attention to an authority figure in the school situation. If he does 
not listen the consequences are often unpleasant. By contrast, listen- 
ing to a peer may assume less importance. Piaget’s subjects compre- 
hended quite well, apparently showing little ego-centricism, when they 
listened to the experimenter: it was when they listened to a peer that 
ego-centricism became marked and was reflected in lower comprehen- 
sion scores. 


The voice and mannerisms of the speaker, Berg’s first factor, also 
varied for the adult-child and child-child situation. These variables in 
Piaget’s study were not controlled. 

In Piaget’s experiment there was a further difference in the two 
listening situations. The adult repeated all or parts of the story if neces- 
sary until the child showed that he understood. When the child told 
the story, the listener heard just one presentation with no extra explan- 
ations or repetitions. 

The purpose of the present investigation was to control these var- 
iables while repeating part of Piaget’s experiment: The number of pre- 
sentations of the story was held constant, and the voice and manner- 
isms of the speaker, and interplay between speaker and listener, were 
controlled by using a recording. Manner of presentation was controlled 
to compare the effect of changes in presentation on the child’s compre- 
hension of, and retelling of, a story. One presentation simulated story- 
telling with rhetorical effect, one simulated the child story-telling, and 
the third was a presentation in “monotones and at an unchanging rate.’® 
Concomitant with the change in manner of presentation was change in 
rate of delivery. 

It was hypothesized that if manner of presentation is an important 
variable affecting a child’s listening comprehension of a story, when oth- 
er variables are controlled those subjects listening to the “rhetorical” 
presentation should have higher camprehension than those subjects lis- 
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tening to either the “child-type” presentation or the monotone, both of 
which have been postulated to impede listening comprehension. 


It should follow that a high y ratio (what the child comprehended 
in relation to the original points of the story told him by the adult) 
close to that reported by Piaget should be obtained for those children 
who listened to the rhetorical presentation. The lower 8 ratio (what a 
second child comprehended in relation to what another child told him) 
close to Piaget’s 8 ratio should be obtained for those subjects who lis- 
tened to the “child-type” presentation. The monotone presentation did 
not parallel one of Piaget’s listening situations. 


Method 


The effects of three treatments of one independent variable, manner 
of presentation of the material, and a second independent variable, sex 
difference, were compared for two dependent variables: comprehension 
of the story, and story points actually expressed. Interaction of sex dif- 
ference and manner of presentation was also determined for each de- 
pendent variable. 


Subject 


The subjects were chosen from the school used in a replication of 
Piaget’s experiment.® From those grade-one children who had not tak- 
en part in the replication, 30 boys and 30 girls were chosen randomly 
and the subjects of each sex then randomly assigned to three groups, 
A, B and C. The mean CA (in February 1966) for both boys and girls 
Was Six years nine months. The mean IQs and the standard devia- 
tions for boys and girls on the Detroit Beginners First Grade Intel- 
ligence Test were 117.3 and 15.8, and 116.9 and 14.6, respectively: the 
mean IQ for grade one Calgary children on this test is 112. 


Materials 


One story, Niobe was used for each manner of presentation. Niobe 
was chosen because this story was used by Piaget, it was unknown to 
the subjects, and it had been shown in the replication to be less difficult 
for grade one children than Piaget’s other unknown story, The Four 
Swans. A boy of ten, who was a competent reader, told the story of 
Niobe in three different ways and his three presentations were recorded 
on tape. The use of a tape recorder, although changing Piaget’s face- 
to-face listening situation,’® did produce a listening situation identifi- 
cal for all subjects. 


The boy first read the story as effectively as he could, stressing the 
significant words and reading in a fairly measured rate though with 
small variations for rhetorical effect. This reading took 45 seconds. 
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He then read the story again word by word in a monotone and at 
an unchanging rate. This was achieved by writing the words of the 
story in the correct order in vertical lines as in a spelling list. A card- 
board marker uncovered the words at a regular rate as the boy read 
them. This reading took 1 minute 45 seconds. 


For the third presentation, a tape recording (from the replication’) 
of the story told by a child who expressed all the points in correct order 
was transcribed with the pauses and comments such as uh, er, etc. re- 
corded. The reader listened to the tape recording several times and then 
read the transcription following the manner of presentation of the ori- 
ginal as closely as possible. The time of this reading was 1 minute 
31 seconds. 

Record sheets listing all the 12 “story points” of Niobe (as given by 
Piaget) and 12 comprehension questions pertaining to each “story point” 
were also prepared. 


Procedure 


Two subjects of the same sex were brought together for testing. One 
remained in a waiting area and played with puzzles and drawing mater- 
ials. The other was taken into the testing room and told that he would 
play a game of telling stories. He was shown the tape recorder and it 
was explained that it was like a small record player. The experimenter 
then said, “This tape recorder has inside it a record of a boy telling a 
story. I am going to play this record and I want you to listen very 
carefully while the boy tells the story. Then we shall ask “..... ” to come 
in here and you will tell him the same story. that you have just heard on 
the record.” When the subject said that he understood what he had to 
do, the tape recorder was started. Subjects in group A listened to the 
rhetorical presentation, those in group B heard the monotone, and those 
in group C the child-type presentation. 


The child waiting outside then came into the testing room and the 
subject told him the story. As he did so the experimenter recorded the 
points expressed on a record sheet. The child who had served as the 
audience then returned to the classroom while the experimenter asked 
the subject comprehension questions on the points he had omitted in 
his story-telling and recorded the answers. Finally, the subject was 
asked what kind of a person had told the story on the record. 


The subject then went to the waiting area and became the audience 
when a new subject retold the story. 


Results 


The means for the dependent variables, story points expressed and 
total comprehension (points expressed plus the score on the compre- 
hension questions), are given in Tables I and II. 
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TABLE I 
MEANS OF POINTS EXPRESSED FOR TREATMENTS! AND SEXES 


Treatment 
Sex 
Hs A | B C 
Bigis, 5,2 chee Pes Us. Soret eee | 4.5 | 2.0 4.3 
Female _............ Sore a sl ne 9 cor seeme erent Saf | 3.4 3.3 
POLST ee er ee EEN: Rae Ey unre eee as J | 41 | 2.9 | 3.8 
| | 
1 A: Rhetorical presentation 
B: Monotone presentation 
C: Child-type presentation 
TABLE II 
MEANS OF TOTAL COMPREHENSION FOR TREATMENTS! AND FOR SEXES 
Treatment 
Sex 
A B es 
Malet heey Arles). 42... A ate Soe | 7.8 5.9 6.6 
LTE Le OR SCR OeRE ee, CRORE Re Weve enn vere we | re 59 4.6 
| 
LTC LEM | orem tl lay PRAnes Stoney daetenin GIR 5. dlr | (fs 5.9 5.6 


1 A: Rhetorical presentation 
B: Monotone presentation 
C: Child-type presentation 
The differences between these means and the interaction between sex 
differences and treatments were tested for each dependent variable by 
means of a two-way analysis of variance. None of the F's was signifi- 
cant. 


The means for points expressed (Table I) for treatments A and B 
for male subjects were compared by a t-test: the difference was sig- 
nificant at the .05 level. There was no significant difference between 
any other pairs of means in Table I. 


The relationships between Detroit IQ and total comprehension scores 
for groups A, B, and C were measured by Pearson product-moment 
correlation coefficients. They were: 


GroupA GroupB  GroupC 
1 Ee gay kh g  % Fee Manne MRR ae Crh. Al Sh ol area 0.45 0.11 0.23 


The correlation between IQ and group A is significant at the .05 level. 
For groups B and C the correlations are not significant. 

Two of Piaget’s ratios, y (total comprehension in relation to the to- 
tal points in the story), and § (what the subject expressed in relation 


to his total comprehension), were also calculated. The mean ratios for 
treatments and Piaget’s mean ratios are given in Table III. The sig- 
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nificance of the difference between these means could not be tested as, 
apart from means, Piaget gives no other data. 


TABLE III 


y AND § MEAN RATIOS FOR TREATMENTS AND 
FOR PIAGET’S EXPERIMENT 


Treatments 
Ratio Piaget 
A B | C 
y 0.62 0.49 | 0.48 0.70 
6 | 0.51 0.44 | 0.72 0.87 


y: Total comprehension in relation to total points in the story. 
§: What the subject expressced in relation to his total comprehension. 


When the replies to the question “Who was telling the story” were 
categorized, the frequencies of the different answers were: a boy, 54: 
a girl, 2: aman, 2: the fairy, 1: Little Miss Muffet, 1. 


Discussion 


When other variables in the listening situation are controlled, it ap- 
pears that the manner of presentation of the story makes no significant 
difference to either the number of points from the story that a child is 
able to express or to comprehension of the story. 


An examination of the means for total comprehension (Table II) 
does show that group A, who listened to the rhetorical presentation, had 
a higher mean than the other two groups whose means were about the 
same. The F ratio between treatments for total comprehension was 
2.90, and 3.17 was required for significance at the .05 level. One further 
“story point” gained by one subject of group A was required to make the 
F between treatments significant. 


A further corroboration of the better comprehension of the rhetori- 
cal presentation is shown by the significant relationship between IQ and 
comprehension for group A. In the other two groups there was no re- 
lationship, showing that the more intelligent children found it hard to 
comprehend the material, achieving no more success than children with 
lower IQs. 


In the present study, one ratio of points comprehended in relation to 
total story point (y) was computed. Piaget had two ratios: y for 
the adult-child listening situation and 8 for the child-child listening sit- 
uation. The ratio for treatment A reflects the higher scores in this group 
but all the y ratios of the present study are lower than Piaget’s result. 
The y ratio for A (rhetorical presentation similar to the type of pre- 
sentation in Piaget’s adult-child situation), is essentially the same as the 
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B ratio of 0.61 reported by Piaget in his child-child situation where 
presentation was similar to treatment C. 


For groups A and B the ratios of points expressed to total points 
comprehended (8) are very much lower than Piaget’s ratio. They also 
are closer to the ratio of the two scores for the child-child listening situa- 
tion. This ratio is not reported by Piaget, but for the replication’? it 
was found to be 0.44. The ratio of group C is nearer to Piaget’s figure. 
In discussing the factors in understanding between children, Piaget put 
forward a hypothesis, which he later rejects, that children “will under- 
stand each other better (being used to the same way of thinking) than 
they understand us’.1* For total comprehension, as Piaget also show- 
ed, this hypothesis is not substantiated, but in this investigation, when 
other listening factors were held constant, children recalled unaided 
more of the material presented in the child-type spoken language than 
in the written language of an adult. For example, the clause, “Then 
the fairy got quite mad,” from presentation C was more often recalled 
than, ‘Then the fairy was very angry,” which was the form in A and B. 

The analysis of variance showed no significant differences between 
the sexes for either score, and in general in this study the girls did not 
show the slight superiority over the boys found in the replication. An 
exception was the significantly lower mean of the boys for treatment 
B compared to treatment A for story points expressed. The boys ap- 
peared to find it more difficult to retell the story after hearing the mono- 
tone than after hearing the more “natural” presentations of either C or 
A: girls did not show this treatment difference. However, during the 
experiment, four girls who heard the monotone presentation retold the 
story in a word-by-word manner imitating the recording. These find- 
ings are interesting with respect to an earlier grade-one investigation 
with children from the same area of Calgary which showed that practic- 
ally all children read orally in a word-by-word manner and that girls 
were consistely superior to boys in reading achievement.'* 


The children seemed to accept the experimental materials as noth- 
ing unusual and the manner of presentation of the story caused com- 
ment from only three subjects. Piaget who also noted the listener’s un- 
critical acceptance of all they heard, suggested that “scholastic habits” 
may be one cause.'® The children were not only quite sure that they 
were listening to a boy, but from such comments as, “Is that boy in our 
class?” seemed to regard the voice as that of a peer. 

When there is control of such variables in the listening situation as 
voice and mannerisms of the speaker, interplay between speaker and 
listener, and number of presentations of the material, the manner of 
presentation of the material appears still to be of importance. Children 
who listen to well-written material presented with rhetorical effect un- 
derstand it better than those who listen to the same material presented 
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in a monotone and at unvarying rate, or the same material retold from 
memory by another child. This comprehension difference would possi- 
bly show more clearly with a larger sample and a less difficult story. 


However, it seems likely that the controlled variables in this experi- 
ment were exerting a differential effect in Piaget’s adult-child and child- 
child listening situation from the fact that the scores and ratios for group 
A (rhetorical presentation) are like the results Piaget obtained in the 
child-child situation. Since the manner of presentation was exerting an 
effect the B and C results are even lower than Piaget’s child-child ra- 
tios. 


It may be that Piaget’s children evidenced ego-centricism in the man- 
ner in which they retold the story. But the low ratio of understanding 
between children may have been due as much to other factors which 
varied between the adult-child and the child-child situations as to the 
ego-centricism of the children. 


Summary 


Certain factors, which had varied between an adult-child and a child- 
child listening situation in Piaget’s experiment on understanding be- 
tween children, were controlled in the present study. A further var- 
iable, manner of presentation of material listened to, was varied and 
compared for three different types of presentation. 


A well-read story was better comprehended than the same story pre- 
sented in a monotone and at an unchanging rate, or than the story re- 
told by a child. The other controlled variables also exerted an effect 
since the comprehension of subjects who listened to the well-read pre- 
sentation was the same as in Piaget’s child-child listening situation. 
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Three forms of factor analysis, 
including oblique transformation, 
were used to investigate the 

nature and role of Piagetian re- 
versibility in operational thought 
among 85 nine-year old boys. It 
was found the reversibility appear- 
ed to take two forms which were not 
related within the sample and which 
were consistent with Piaget’s des- 
cription of inversion and reciprocity. 


keeGROeaBR YeAINSeyNDE Ra SHaMeAS AR AUR 
University of Alberta 


A Factor Analytic Study of 
Piagetian Reversibility 


Jean Piaget has claimed that reversibility is the acme in which growth 
of intelligence culminates.1 Perception, verbalization, actions, are un- 
recallable entities which may linger to colour subsequent actions, but 
once gone they are gone forever. A thought, however, can be invoked, 
entertained and then revoked—banished from the cognition as though it 
had never existed. Difficult, costly, dangerous solutions to problems can 
be considered and evaluated without a momentary qualm. Regardless 
of how ‘way out” an idea is, its implications may be considered without 
threatening the essential coherence of conceptual systems.? Thought 
represents a world relatively free from centration. It is free of the limi- 
tations imposed by perception because, in Piaget’s view, thinking has the 
property of reversibility. 

Thought processes require structures which permit mobility without 
resulting in disequilibrium. Piaget sees such processes as free to move 
rapidly from one idea to another, arranging them in new combinations 
while preserving stable concepts of the world at large.’ 

The “dynamic equilibrium” which Piaget attributes to thought can 
perhaps best be compared with that of a lift and its counterweight. The 
lift can move freely up and down, and the system remains intact and in 
equilibrium, no matter what floor is reached. This is because of its re- 
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versibility; any movement of the lift is compensated by an equal and op- 
posite movement of the counterweight, and it can also be nullified by an 
equal and opposite movement of the lift.‘ 


Piaget sees operational (logical) thought emerging upon the organi- 
zation of a basic set, or stock, of concepts into coherent systems. This, 
he believes, takes place first in the period of concrete operations which 
occurs between the ages of seven years and eleven years.’ Operations 
are so named because they are “internalized responses.” Systems of such 
operations are called “grouwpements,’ whose stability depends upon the 
possession of five properties: closure, reversibility (inverse and recipro- 
cal), associativity, identity, and the dual property of tautology and iter- 
ation. Supplying flexibility of hindsight and foresight is the property of 
reversibility which, Piaget suggests, forms the basis for understanding 
logical relationships. Inhelder and Piaget have written that operational 
reversibility arises out of the individual’s flexibility in changing criteria, 
either because he notices some property of which he previously failed 
to take account, or because new elements are added to his environ- 
ment.® Flexibility of foresight occurs when there is mental anticipa- 
tion of a classification or connection before it is put into practice and 
particularly when the best classification is chosen from a number of 
possible alternatives without trial and error. The present authors sug- 
gest that flexibility of foresight and hindsight might be regarded as the 
psychological correlate of reversibility, and as such may be quantifiable. 
This would permit an investigation of the development of operational 
reversibility and its role in intellectual functioning. 


In Piaget’s view, the solution to any problem requires the possession 
of schemata by or through which the person involved perceives his 
world and constructs a symbolic representation of it. This symbolic 
version is considered amenable to formal, active reasoning. It is implied 
that the level of intelligence will depend upon the skill with which for- 
mal, active reasoning is carried out. 


At the level of concrete operations, and subsequently in formal op- 
erations, manipulation of schemata is seen to be a continuation of actions 
expressing certain forms of co-ordination general to all actions, and in 
time taking on an autonomy which transcends the perception, language 
and maturation factors through which schemata are developed. The 
most general characteristic of operational thought is said to be reversi- 
bility.’ 


Problem 


If reversibility is indeed the most general characteristic of operation- 
al thought, it seems possible that it will appear as a factor in problem 
solving processes at the operational levels. Further, it might be expect- 
ed that the supposed factor of reversibility would be of major import- 


212 


Piagetian Reversibility 


ance in the solution of typical Piagetian tasks administered to children 
in the concrete operational stage. Accordingly, the prime objective 
of this study was an investigation of the possible role and nature of re- 
versibility in operational thought among nine-year-old boys. 


Methods 

Sample 

The sample was drawn from all Canadian born boys presently en- 
rolled in Grade III in Garneau, Queen Alexandra, and Laurier Heights 
elementary schools of the Edmonton Public School Board. Eighty-five 
subject comprising 90% of the population of boys were tested. The 
full sample mean age was 8 years 6 months with a SD of 3.6 months. 
The age range was 8 years 0 months to 9 years 6 months, however, 
all but three of the boys were aged between 8 years and 8 years 10 
months. Mean IQ on the Otis Total Alpha (S) was 109 and IQ ranged 
from 72 to 141. Some description of the socio-economic status of the 
sample was obtained through use of the Canadian Occupational Scale® 
Mean occupation rating was 58.3. SD was 11.6 and occupation ratings 
ranged between 30.0 and 82.6. Consequently the sample was considered 
to be heterogeneous in regard to occupational level, and socio-economic 
status generally. 


Procedures 


Fifteen tasks were drawn together from three interpretations of Pia- 
get’s clinical methods. 


1. Vernon’s adaptation of Piagetian tasks.°® 


Vernon has conducted a series of investigations using a number of 
tasks adapted from the procedures of the Geneva School. As a result, 
some quantification has been possible in the area of conservation, num- 
ber and visualization. Included in the present battery are: Time con- 
cepts; Equi-distant counters; Logical inclusion; Visualizing water in a tilt- 
ed bottle; Conservation of volume in a liquid; Conservation of volume 
in a solid; Visualizing an insect in differing positions; Number con- 
cepts; Conservation of length of rods; Position and size of shadow; Con- 
servation of area. 

2. Towler/Piaget Tasks. 

One test was used from a battery of measures described by Towler.’° 
The selected task, Natural axes, contains nine items and yields a total 
possible score of 18 points, since each item has two parts. 

3. Inhelder/Piaget Tasks in Flexibility of hindsight and foresight. 

Three tasks were adapted by O’Bryan™ from those described by In- 
helder and Piaget. All the tasks were administered and scored according 
to instructions suggested by their respective adaptors. 
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Three forms of factor analysis, Principal axis, Varimax orthogonal 
rotation, and Promax oblique transformation, were applied to the re- 
sponses. In view of the possible generality of reversibilty in the data, 
loadings on the Principal axis factors and coefficients derived from the 
Promax transformation were used as the principal sources of evidence 
for the identification of the factors. 


Results 


Tables I and II respectively show loadings on the Principal axis un- 
rotated factors and Promax coefficients in an oblique solution. Table 
III displays the correlations between the Promax primaries. 


TABLE I 


PIAGETIAN TASKS UNROTATED PRINCIPAL 
AXES FACTOR LOADINGS 


Woriebles FACTOR LOADINGS Commun- 

I II III EV. V VI ality 
i ead Wal g 1 eRe ices kee MOM cop aaa 085 -—163 -.213 008 = -.460 .036 000 
Zan Counters teiceye eee A16 048 --—031 -.611 -.080 -.442 be 
Dew INCLUSION £ oes ail is .086 178 .084 119 -681 -—-551 827 
Ae Tilted? Doitle:... wr tee 076 -507 -.519 .289 de kde .699 
Bre VR Laquid eye. ec) 368 342 = -.342 A175 -434 —251 651 
Gos Var lasticingwe.... se . AT1 150 346 631 -016 -.115 .776 
TL TLOSCCL entation hates 234 -698 -.268 -115 -.035 aleih 645 
SeNumberie.. oa E. 165 158 674 169 -248 -.303 .689 
9. Cons. Length occu 151 = =-.381 422 -—245 -.209 055 A52 
TC ONACOW, Bhi cite cestauietdiines 390 © -.490 024 -—222 -129 -.247 020 
iby ConsmAreage. 35.202 399 315 -.520. -.073 -.131 -.159 716 
IZA lowers lasks) ) 2 334 = -.554 004 -—259 -.322 .016 089 
13). lex PEs (a) et we .709 097 -089 -.025 .216 .065 bey file 
14. Mlex.e1/s ( by)ipndee..ceieeeees 87 267 037  -.007 aoe 433 658 
ds Peal Se FS egg Sher, ion Seniors ew .810 .058 110  -.038 ae aval .718 
Percentage of Total Variance| 17.2 123 10.4 9.2 8.6 6.8 64.5 


Factor I was identified as a reversibility factor type A defined by 
high coefficients on the Inhelder/Piaget tasks of Flexibility of hindsight 
(a) (.658), Flexibility of hindsight (b) (.854) and Flexibility of fore- 
sight (.770). The only other task with a coefficient above .3 was Con- 
servation of volume in plasticine (309). On the other orthogonal rota- 
tion, this factor accounted for 22% of the common variance. 


Piaget, in considering the development of groupements which express 
the totality of operations at the psychological level of concrete opera- 
tions, writes that ‘‘these various groupements exhibit two very distinct 
forms of reversibility.”’? He names one inversion, the other reciprocity, 
and goes on to state: 


Inversion is the form of reversibility concerned with the operations of 
classes, and reciprocity the form concerned with the operations of re- 
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lations. No groupements are present at the level of concrete operations 
to combine these two kinds of reversibility into a single system. From 
the standpoint of mental development, inversion (negation or elimina- 
tion) and reciprocity (symmetry) are already to be seen at the lower 
developmental levels. At the level of concrete operations, they appear in 
the form of two distinct operational structures (groupements of classes 
and groupements of relations), and finally form a unique system at the 
level of propositional operations.12 


In view of the classification tasks involved in the Inhelder Piaget 
battery, the label Reversibility A was applied to the dimension repre- 
sented by Factor I. It seems possible that this factor may be reflecting 
the operation of inversion. 


TABLE II 
PIAGET TASKS: PROMAX PATTERN ON THE PRIMARIES 
. FACTOR COEFFICIENTS 
Variables I 17 er ae ye si oialaiat 
DTCs Se Me eee 481 
Dae olnterseyee..0). 14. Pes 937 
BF Inicltision eee nt 1.014 
A Tolalteds Bottleuse....eea) bee 835 
Ce N eC Cae hae ee 845 
oe @Vr Plasticine*t=.. 25..2°5 309 153 
eel NSEC te. boencusctin ie... seeds .653 
Oe IN OGL rake) eee ieee 820 
owCore. Length tenn 341 
LOBES ad wales rede 030 
DECOM Se ATCA keene 672 
lg lowler ‘Tasks\4.4..2 2s. .670 
eC SCRE) ee ee een ce .658 
Pa lex. FAS 0) Bicetnticcay ne 854 
ger lexnl/ste) ntiee eee .770 


Note: Coefficients below .30 omitted. 


TABLE III 


CORRELATIONS BETWEEN PROMAX PRIMARIES 
FOR PIAGETIAN TASKS 


Factor | I II III IV V VI 
DE Fs AR chs teone eet ae 1.0 
Li AAS. Sete. Bes ee | .080 81.0 
WY et” Aeeestrber ueRe Se nie i ieetney sity 167 -.013 1.0 
Wise Res Mea Fee dats Ele ee Rees, 130 10 -—116 £1.0 
AV: ecthtes Wee, Merny ited » dit ilnae-_smstes mld L63ee— i 128 381.0 
LU Re ere aan Seren ee 076 -.251 189 -—262 -.320 1.0 


Factor II was identified as a reversibility factor type (B) defined 
by high coefficients on Towler Tasks (.670), Tilted bottle (.835) and 
Insect (.635). Only Conservation of length had a coefficient in excess 
of 300. The rationale underlying the naming of this factor as an op- 


215 


K. G. O'Bryan and R. S. MacArthur 


erational statement of reciprocity, or reversibility in groupements of re- 
lations, stems from several references by Piaget and Inhelder’ to the 
necessity for a child to return to the identity operator by way of the 
reciprocal in tasks requiring visualization of relationships in concrete 
data. Since every task with substantial coefficients on this factor re- 
quires a reference to a model and construction of a response based upon 
the transformation of that model, it is supposed likely that this involves 
considerable formal or concrete operational use of the reciprocal opera- 
tor. It is suggested that more is involved in the task than visualiza- 
tion of the sort used in space relationship tasks of the Differential Apti- 
tude Tests type, since the subject is actually required to transform the 
stimulus rather than select a transformation from a number of provided 
alternatives. 


Factor II accounted for 18 percent of the common variance on the 
basis of the Varimax rotation. Correlation between the first and second 
factors was negligible at .08, so it seems likely that they are indeed 
separate and distinct dimensions. 


Factor III showed high correlation coefficients on Conservation of 
liquid (.845), Conservation of area (.672) and Time concepts (.481). 
The percentage of common variance represented by this factor was 16 
percent (Varimax). On the basis of the content and supposed processes 
involved in the tasks, Factor III was identified as a Conservation of liquid 
and area factor. It had a slight positive correlation with Factor I (.167) 
and negligible correlation with Factor II. 


The fourth factor was identified as Number on the grounds of very 
high coefficients on Number (.820) and Conservation of plasticene 
(.753). This factor appears to represent an ability to perceive numerical 
relationships and transform them without loss of identity. As such it 
would be expected to correlate with Factor II. This is in fact the case, 
although the coefficient is small (.210). No method yet exists to de- 
termine whether this correlation is significantly different from one oc- 
curring by chance. The Varimax rotation shows Factor IV accounting 
for 16 percent of the common variance. 


The fifth factor shows high coefficients on counters (.937) and sha- 
dow (.533) and was considered to be a decentration factor. Shadow ap- 
pears to require a form of decentration described by Inhelder and Piaget 
when they write: 7 

In order to imagine perspectives the child must distinguish his own 
viewpoint from those of others and coordinate it with theirs (decentra- 
tion). In the case of shadows the light corresponds to the observer’s 
viewpoint while the shadow is, in a sense, the negative of this. That 


is, the shadow is what cannot be seen from the place where the light is 
15 


Counters require the envisioning of an infinite number of points in 
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lineal relationship which Inhelder and Piaget claim is “essential to the 
completion of a qualitative concept of topological space’’.*®° Such a com- 
pletion requires decentration. 


Notwithstanding the above, it is felt that the identification of Factor 
V must be regarded as very tentative. 


Only two tasks showed high coefficients on Factor VI, Time (.313) 
and Logical inclusion (1.014). The latter was so substantial that an at- 
tempt to identify the factor was made. 


The task appears to require the subject to separate parts from whole. 
Vernon" linked Logical inclusion with conservation tasks generally but 
in the present sample it failed to correlate above .18 on any other factor. 
The factor it represents shows negative correlations with numerical con- 
servation (-.26), visualization (-.32), and reversibility type B (-.25). 
Only a very small positive correlation was found with the Conservation 
factor (.19). As a result of its extremely high coefficient, and low co- 
efficients among other tests, the factor has been named Logical inclus- 
ion. However, it is regarded as such with considerable reservation, since 
the lack of supporting evidence is obvious. 


Discussion 


The factors which arose in the analysis of the Piagetian batteries 
did not entirely fit the expected pattern, however they are in line with 
many of Inhelder and Piaget’s postulates. There is evidence of a gen- 
eral ability in loadings on the first unrotated factor, which had its 
strongest weightings on the Piaget-Inhelder flexibility of hindsight and 
foresight tasks. This lent support to their position which suggested that 
such flexibility was essential for the development of operational schema- 
ta, and would consequently appear as a mechanism in most tasks re- 
quiring concrete and formal operations."® 


Of more interest at this point however, are the results of the oblique 
rotations. Higher correlations were expected between the factors than 
were actually obtained. Little relationship was found between Reversibil- 
ity as Inversion in classes and Reversibility as Reciprocity in relations. 
This seems very likely to be a result of the age of the children in the 
study. Flavell has pointed out that: 

to be found in the concrete-operational groupings—negation or inversion, 
indigenous to the class groupings, and reciprocity, found in the relation 
groupings—does not possess a total system which permits him to co- 
ordinate the two and thereby solve multivariable problems which require 
this kind of coordination. Just as the various content areas resist a sin- 
gle, once-for-all structuring by the concrete-operational child, so his var- 
ious cognitive structures—adequate though they may be in their own sep- 
arate dominions—fail to combine into the unified whole necessary to man- 
age certain complex tasks.!° 
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Labelling of the first factor as Reversibility A was in accord with In- 
helder and Piaget’s®® view of the nature of the structure underlying 
the development of reversible operations, but it was felt that the tasks 
were requiring flexibility abilities very similar to those suggested by 
Torrance”! and Guilford*? as basic to the production of creative solu- 
tions to problems. 


The second factor obtained from the Piaget battery was named Re- 
versibility B because it seemed to represent the operation of reversibility 
in spatial relationships. Inhelder and Piaget in writing of the develop- 
ment of points and continuity in topological space state that: 

. . . the process of reducing what is regarded as continuous to a series of 

adjoining points and recreating an operational continuity on the basis of 

these points, a process thereby identified as one of reversible combination, 

is the most advanced type of the operations involved in separating en- 

closed parts.23 

When a problem involving the visualization of an object or design in 
a different position or from a different perspective occurs, Inhelder and 
Piaget propose that its solution arises out of the child’s transition from 
egocentric realism to relational co-ordination. The latter involves the 
operational co-ordination of view points, and it is characterized by re- 
versibility.** 

Flavell points out that Piaget is really concerned with representation 
of space rather than perception, and the tasks which show high coef- 
ficients on Factor II require the representation of changed spatial rela- 
tionships. Piaget, according to Flavell, is ‘almost obsessional” in his in- 
sistence that spatial representations are built up through the organization 
of actions into operational systems rather than direct perception of ‘“‘ob- 
vious” relations.*® Piaget states that: 

. concerning space, in particular, it is obvious that every motor totality 
tends to form a “group” whose elements are defined precisely by reci- 
procity.?° 
Earlier he had suggested that: 

It is precisely because he fails to grasp the reciprocity existing be- 
tween different points of view that the child is unable to handle re- 
lations properly.27 
The results of the present study are consistent with Piaget’s position 

on the dual nature of reversibility in concrete operations. 


Those tasks requiring the organization of relationships (the spatial 
visualization tasks) have tended to correlate on Factor II while those 
tasks having to do with inclusion of classes (the flexibility tasks) have 
correlated on Factor I. 

This is consistent with the effect of the ages of the sample and it is 
possible that the two factors would correlate were the age range widened 
to include boys from the early concrete operational stage to the early 
propositional stage. 
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It appears that flexibility of hindsight and foresight as measured by 
the author’s interpretation of Inhelder and Piaget’s clinical method, and 
the space relationship-orientation tasks of Vernon’s and Towler’s inter- 
pretation, are related to the two types of reversibility but not to each 
other within the sample under study. 


The low coefficients of the conservation tasks on the first two factors 
may also be attributable to the narrow age range. It had been expected 
that they would appear on both types of reversibility but it is pointed 
out that each subtest of conservation in Vernon’s battery is at some dif- 
ferent point in Piaget’s continuum of development. Hence the effect 
of reversibility in specific conservation tasks may have been clouded. 
Two of the four conservation tasks did show coefficients above .3 and an- 
other (Conservation of Area) reach .18 on Reversibility A. Again, it 
is suggested that a sample from grades I through X might produce a 
different factoral structure so that conservation and both forms of re- 
versibility were more closely linked. In this study however it seems 
clear that there is a conservation factor not closely associated with either 
type of reversibility. 
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This article reports a replication of 
Piaget’s experiment on understanding... 
between children with a slight change 
in experimental design and with con- 
trol of sex differences. The results 

of the replication were in close agree- 
ment, both quantitatively and 
qualitatively, with Piaget’s findings. 
Sex differences were not significant. 
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Understanding Between Children 
of the Same Age 


In the forty years since Piaget wrote The Language and Thought of 
the Child, his theories concerning the functions of children’s language 
have been re-examined a number of times. His conclusion — that the 
child’s speech prior to age seven is essentially egocentric verbalization 
of thought with little concern for, or appreciation of, the listener where- 
as after that age it becomes increasingly socialized with definite com- 
municative purpose — was based on the classification of children’s spon- 
taneous speech: it has been challenged by the results of the categoriza- 
tion of American children’s speech by “egocentric” or “socialized” di- 
mensions.1 But Piaget conducted further experiments with the pur- 
pose of amplifying and offering more proof of the theory that the child’s 
language reflects his type of intellectual orientation and structure. One 
of these experiments which is seldom cited and which, as far as is known, 
has not been replicated, studies the effect of the stage of language de- 
velopment on communication between children.° 


The problem is stated generally by Piaget: “when children talk to- 
gether, do they understand each other?”* He then hypothesizes more 
specifically that the young child, because of his ego-centricism, is shut 
up in his own point of view whether he is trying to explain his own 
thoughts or understand those of others. Thus he (a) will not com- 
municate certain types of verbal material to another child through in- 
ability to adapt to the listener’s needs, and (b) will believe that he has 
understood a speaker when in fact he may not have done so. 
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Piaget’s Experiment 


Two experiments were really carried out simultaneously by Piaget. 
He investigated understanding between children during an exchange of 
stories and also during an exchange of explanations about a diagram of 
a mechanical object: a tap, a syringe, and a bicycle were used. In the 
present study only understanding of stories was investigated since Piaget 
gave separate results according to the types of material used and be- 
lieved that the presence of the diagram during explanations and the in- 
terest of the child in mechanical matters introduced different variables 
into the communication situation. Accordingly, only the experiment 
with “stories” will be described. 


Piaget used 50 subjects: 30, all boys, were between the ages of seven 
and eight, and the ages of the other 20 were between six and seven. 
Eight of the latter group were girls although Piaget does state that he 
considers it unwise to mix the sexes in this type of enquiry. The sub- 
jects in each group were arranged in 15 and 10 pairs respectively. It 
is not known whether the pairs in the smaller group were all of the same 
sex. 


The subjects worked with the experimenter one pair at a time. He 
first spoke to the two subjects together saying that they were going to 
tell stories and that one subject (called by Piaget the reproducer) would 
go out of the room while the experimenter told the other (or the ex- 
plainer), a story. The explainer was required to listen very carefully 
as the story was told, and then the reproducer would return and hear 
the same story told, this time, by the explainer. 


The reproducer then left the room and one of three set stories was 
read to the explainer. The experimenter tried to give the impression 
of not reading the story but rather telling it “in the most natural manner 
possible’.t* The more complicated passages were repeated and every- 
thing done to make the subject listen, but the text was not altered”.® 
The reproducer then returned and the explainer told him the story, the 
explainer’s story being recorded in extenso. The reproducer then re- 
told the story, his retelling also being recorded in extenso. Finally, to 
ascertain whether or not omissions were due to faulty listening compre- 
hension, the explainer and the reproducer were again separated and 
first the reproducer and then the explainer were asked questions on 
points that had been omitted in their stories (as shown by the in ex- 
tenso record). The time interval between being told the story and being 
tested for comprehension was thus systematically longer for the explain- 
er than for the reproducer. 


Two subjects then exchanged roles and the experiment was repeated 
with the same pair but this time a different story was used. It is not 
known in what order and how often each of the three stories was used. 
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The stories were “parcelled out” into main points and the retold 
stories measured by the number of story points they contained, the or- 
der of presentation of points being disregarded. Any further points an- 
swered correctly during the comprehension questioning at the end of 
each experiment were counted for each subject. Using the “story points” 
plus any additional “comprehension points” of both reproducer and ex- 
plainer—RSC and ESC—the following four ratios were computed: 


oe (Total comprehension of the reproducer in relation to 
a= —— total comprehension of the explainer.) 
ESC 
RSC (Total comprehension of the reproducer in relation to 
B= — story points expressed by the explainer.) 
ES 
ESC (Total comprehension of the explainer in relation to 
y = — — the original story.) 
Max points 
ES (Story points expressed by the explainer in relation 
§ = — to total comprehension of the explainer.) 
ESC 


Piaget computed the ratios for each subject in each of his two roles 
and calculated four mean ratios at each age level (Table III). 


The Replication 


Piaget’s design, using one pair of subjects for two experiments with 
alternation of roles, was modified slightly. To try to control to some 
degree the learning and interaction between pairs of subjects which 
might affect the results of the second experiment, each experiment was 
carried out with a different pair of subjects. After the first experiment, 
the reproducer (B) then became the explainer for a different reproduc- 
er (the third subject, C) who in turn became explainer for a fourth 
subject, D. Thus, each subject, although playing the role of both ex- 
plainer and reproducer as in Piaget’s experiment, had a different part- 
ner each time. The results of the first and last subjects, explainer and 
reproducer respectively, were not used (Table I). The replication de- 
sign had the disadvantage of causing each explainer to be experienced 
when he came to his task, whereas for each reproducer the situation was 
always novel. However, this effect was constant for each pair of sub- 
jects while the extraneous variables introduced into Piaget’s design 
changed from experiment to experiment. 

After discussion with grade one teachers it was considered that the 
story Epaminondas might be known by some of the subjects and so 
only the two “fairy stories” of Niobe and The Four Swans were used 
in the replication. These stories differed in length, The Four Swans 
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being nearly twice as long as Niobe and containing fourteen points com- 
pared to twelve in Niobe. These two stories were used alternately in a 
balanced design so that after a subject was reproducer for one of the 
stories he then became explainer for the other. Each story was used the 
same number of times for each of the two roles. 


TABLE I 
DESIGN OF THE STUDY 


Subjects 
Story 

Explainer Reproducer 

Niobe A B 

The Four Swans B Cc 

Niobe C D 

The Four Swans D K 

Niobe M N 

N& 12 12 
(A rejected) (N rejected) 


In the replication, the time taken by the subjects to tell the stories 
was measured because it was thought that it would be interesting to 
see whether there was a relation between the time spent in story-telling 
and number of points expressed. 


Procedure 


The experimenter brought the first two subjects to the testing room 
and, using Piaget’s words, explained to both subjects what they would 
be required to do. The reproducer was then taken to a waiting area 
outside the testing room where there were puzzles and drawing mat- 
erials. The experimenter read the story to the explainer trying to follow 
Piaget’s injunction to read naturally and effectively and trying to give 
the appearance of telling rather than reading the story. After the story 
had been told once to the explainer he was asked whether he thought 
that he knew it well enough to tell it to the reproducer. If he seemed 
doubtful he was asked whether he would like to hear it again. The 
story was retold until the subject assured the experimenter that he 
knew it well enough to tell the reproducers. No subject required more 
than one repetition. 


The reproducer was then called into the testing room and the ex- 
plainer told him the story. A tape recorder was used to record the 
story in extenso and a stop watch used to time the story-telling. Scoring 
sheets listing the parcelled out points of each story® were prepared for 
each experiment. As the explainer told the story the points that he 
gave were checked on the sheet. The story was immediately retold by 
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the reproducer in the presence of the explainer and was also recorded, 
timed, and scored for points. 


The understanding of each subject was then tested. The explainer 
first returned to the waiting area while the reproducer was asked pre- 
pared, standard comprehension questions pertaining to those points in 
the story told to him by the explainer but omitted in his own retelling 
of the story. The reproducer’s comprehension answers were recorded 
on the same sheet as the story points. The explainer then returned and 
the reproducer went outside while the explainer was asked prepared, 
standard questions on any points he had omitted from his story-telling. 
His answers were also recorded on the score sheet. 


The explainer was then taken back to the classroom and a new sub- 
ject brought for testing. The previous reproducer became the explain- 
er and the new subject became the reproducer. The new subject and 
the explainer both came into the testing room while the experimenter 
described the tasks to them. 


Subjects 


Although Piaget interpreted his results to show that between the 
ages of seven and eight children start to try to be more objective and 
that verbal understanding begins at approximately this time, the main 
justification for this conclusion was that the ratios for the younger age 
group were lower (Table III). The purpose of the replication was to 
determine whether ratios of understanding similar to Piaget’s would be 
obtained rather than to trace the changes in the ratios with increase 
in age. Chronological age was therefore not used as an independent 
variable and the experiment was carried out at the lower age level. 


Piaget found no sex differences but states that this was probably be- 
cause of the small number of girls, implying that sex is an important 
variable. Accordingly, in the replication the sex differences were con- 
trolled. 


Fourteen girls and 14 boys were chosen randomly from the grade 
one population (N = 113) of a Calgary public school in a new housing 
subdivision close to the university. The socio-economic background of 
this population has been described as ranging “from artisan up to pro- 


Lia 


fessional with a definite weighting in the middle class’. 

Children repeating grade one were excluded prior to sampling so 
that the age range of the subjects in January 1966, when the experi- 
ment was performed, was between six years one month and six years 
eleven months. Within the two groups, the 14 subjects all of the same 
sex were then randomly assigned the letters A to N and arranged in the 
design paradigm. 

One pair of identical boys were also tested because it was thought 
that they might show a different pattern of verbal understanding com- 
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pared to unrelated singletons.* The twins were not included in the 
sample. 


Results 


Story points and story points plus comprehension points were scored 
for both explainer and reproducer for each of the 24 experiments. The 
four ratios of Piaget were then calculated for each experiment and mean 
ratios obtained. The harmonic mean, appropriate for ratios, was not 
used became two of the ratios (8 and y) could be considered to be pro- 
portions: furthermore, Piaget gives no indication that he used other 
than an arithmetic mean. The four mean ratios for the male and fe- 
male subjects and for the total sample are given in Table II. Table 
III gives Piaget’s results for his two age groups. 


TABLE II 
MEAN RATIOS FOR MALE AND FEMALE SUBJECTS AND TOTAL SAMPLE 


Mean Ratios 


Group 
a B y 8 
| 
WEB LGR eae fete canna idk ths alates ne 0.38 0.60 0.74 0.72 
Female Pe. eee, eee ee 0.52 0.67 0.82 0.81 
Total -cstamencscncthattee ede eee 0.45 0.63 0.78 0.76 
TABLE III 


PIAGET’S MEAN RATIOS FOR TWO AGE GROUPS 


| Mean Ratios 


Age in Years 


anid Soke 98 SAAACGIE Ue Be 
Er nen MRE Iee Le: cn Seve ee ae | | 0.48 | 0.61 0.70 0.87 
(Co: SE ee nC ne Se | 0.54 | 0.64 0.82 0.95 


The scores of the Detroit First Grade Intelligence Test® were avail- 
able for all subjects. (The mean IQ on this test for Calgary children is 
112.) For the male subjects of the experiment the mean IQ was 118.2 
with s = 11.4 and for the female subjects 120.5 with s = 12.8: a t-test 
showed no significant difference between the male and female means. 


The mean CA for both male and female subject was six years seven 
months. 


The non parametric Median Sign Test was used to compare the ratios 
for male and female subjects. None of the y’s was significant and the 
null hypotheses that the samples came from populations with the same 
medians were accepted for each ratio. 
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Since two stories were used, the mean ratios for the different stor- 
ies were also calculated (Table IV). The Median Sign Test showed no 
significant differences between the two stories for the four ratios. 


TABLE IV 
MEAN RATIOS FOR THE TWO DIFFERENT STORIES 


Mean Ratios 
Story 
a | B y | ry 
Niobe ie cal 4 be. ome peers ees feos 0.44 | 0.59 0.79 0.81 
Thea OUT? oy Wallis beste date, | 0.46 | 0.67 | 0.77 0.71 


A Pearson product-moment correlation coefficient was calculated 
for: (a) the story points expressed by the explainer (ES) and time 
taken by the explainer to tell the story and (b) for the story points 
expressed by the reproducer (RS) and the time taken by the repro- 
ducer to retell the story. The correlation coefficients are: 


ES RS 
Time —0.13 0.16 


Neither coefficient was significant and therefore the null hypothesis of 
no relationship between the variables was accepted. 


Discussion 


A comparison of the four total mean ratios of the replication (Table 
II) and of Piaget’s ratios for the six to seven age group (Table III) 
shows that they are in fairly close agreement. The discrepancy for 6 
may be due to the greater difficulty experienced in retelling The Four 
Swans (Table IV), which was used for half the replication tests but 
presumably for only a third of Piaget’s tests. In the replication also, 
the explainers may have been less relaxed in the experimental situation 
and may have expressed themselves less freely since the experimenter 
was a stranger to them: Piaget was probably known to his subjects. 

Comparison of the male and female ratios for the replication shows 
that although the medians are not significantly different, the ratios of 
the female subjects are all higher than those of the male subjects. This 
result is in agreement with the tendency, reported by other investiga- 
tors,’° 11 for girls to show superiority in language development. The low- 
er 6 and a ratios for the boys, compared to Piaget’s ratios for his pre- 
dominantly male subjects, may have been due to the slightly lower chro- 
nological age of the Calgary sample. This could have lowered the boys’ 
results although the higher level of language development of the girls 
brought the total mean ratios close to those of Piaget. 
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The mean ratios for the two stories for the twin boys were: 


a = 0.84, B = 0.87, y = 0.98, 8 = 0.96. Since 6 is almost unity, the ex- 
plainer tried to tell his twin all the story and what he told was well 
comprehended. The a ratio, while still lower than the other ratios, is 
much higher than for the other subjects showing that communication 
between this pair of twins was very effective. 


Per contra, Piaget concluded from his numerical results, that before 
the age of eight the general effectiveness of communication between two 
subjects (a) is quite poor although the explainer understands the ex- 
perimenter well (y) and the explainer reproduces many of the main 
points of the story (8). It is B, or the “understanding of the reproduc- 
er which is at fault”.!2. The reasons for this lack of understanding lie 
within both explainer and reproducer. 


The explainer, being still at the stage of predominantly egocentric 
speech, simply verbalizes his on-going cognition when called upon to 
communicate. He fails to orient himself to the listener and tells the 
story in an elliptical and fragmentary way with poor order, no pronoun 
antecedents and no causal explanations of events although he may un- 
derstand the relationships between them. Piaget thus concludes that 
his hypothesis (a) is substantiated. 


The listener does not bother to pay very close attention. He is con- 
fident that he has understood and when he is unable to repeat the story 
he will make up a different story or distort what he has heard in fa- 
vour of his previously formed conceptions. The child is unconcerned 
about objectivity because he is not yet at the stage of socialized speech 
and has no desire to communicate: hypothesis (b) is therefore also sup- 
ported. 


Analysis of the tapes from the replication supports many of Piaget’s 
observations. Evidence of the ego-centricism of the explainer was 
shown by rather incoherent presentation of the material with careless 
use of pronouns and very uneven rate of speech. The explainer also 
tended to speak to himself or to the experimenter rather than to the 
reproducer. However, there was little fabrication and, in general, the 
points of the story were given in the correct order with the relationship 
of the events explained. While all the explainers listened carefully to 
the experimenter, the reproducers varied in their attentiveness. Some 
behaved as Piaget described but others listened carefully to the explain- 
er and seemed worried and confused when they could not properly com- 
prehend the story. 


In conclusion, three factors affecting explainer and reproducer dif- 
ferentially should perhaps be considered. Firstly, the explainer was 
told the passage until he declared himself ready to retell it. Some or 
all of the story was repeated if necessary: in the replication all but 
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three of the subjects asked that the story be re-read. The reproducer 
heard the story only once. 


Secondly, the explainer listened to an authority figure tell the story 
and grade one children have learned to pay attention to an authority 
figure, especially in the school situation. The reproducer listened to a 
peer. 


Thirdly, the experimenter, following Piaget’s procedure, tried to read 
with rhetorical effect in order to hold the explainer’s interest and at- 
tention. The explainer did not do so. 


Thus the poor communication between children during story-telling 
may have been due to the ego-centricism of the speaker and listener 
but it may also have been due in part to factors present in the experi- 
menter-explainer situation and not in the explainer-reproducer situa- 
tion. 
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This paper is an attempt to discuss 
the dualistic nature of Jean Piaget’s 
psychology. Since “dualism” can be 
interpreted in a multitude of ways, 
this paper confines itself to a two- 
fold purpose. Section I deals with 
the philosophico-psychological dual- 
ism inherent throughout Piaget’s 
writings; while in Section II the 
philosophical and logical status of 
the theory Piaget purports is con- 
sidered. From this it can be in- 
ferred that the four stages of con- 
cept development postulated by Pia- 
get are related to the logical lev- 

els of language that have been pos- 
tulated by scientific philosophers 
such as Rudolf Carnap. 
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The Psychological Theory of Jean Piaget: 
Some Philosophical Remarks 


I: Philosophico-Psychological Dualism 


Incorporated within all Piaget’s work is one basic, underlying, philo- 
sophical preoccupation. This preoccupation concerns the problem of 
genetic epistomology; that is, how the “knower” comes to “know” and 
what mechanisms exist that are found to be inherent in this process. 
Thus, it follows, that Piaget’s main interests fall within the area of cog- 
nition and are particularly concerned with the development of intellec- 
tual structures. The approach used by Piaget to reveal the development 
of these intellectual structures is ontogenetic in nature. That is, Piaget 
studies overt behaviour in order to infer the psychological mechanisms 
influencing the evolution of the “knower-known” relationship. It is this 
“kKnower-known”’ relationship which gives rise to the existence of in- 
tellectual structures. 


Intellectual structures function in Piaget’s system as connections be- 
tween the philosophically rooted “functional invariants” (that is, assimi- 
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lation and accommodation) and the psychologically rooted behavioural 
“contents”. Because behavioural contents are constantly evolving, struc- 
tures are continually becoming more sophisticated. Piaget accounts for 
this by what he terms the “continuity principle”; interpreted in this con- 
text to mean, that structures change as a result of the action on the part 
of the individual or his or her environment. The assumption being that 
it is the disequilibrium produced by evolving structures that motivates 
the individual on through ‘ontogenesis’. This process is continuous 
and involves the continual differentiation, integration, and reorganiza- 
tion of existing schemas into new schemas. The emphasis, in this dual- 
istic approach, is on the determination of how intellectual structures 
evolve, not on control, acceleration, or retardation of intellectual be- 
haviour. 

Dynamically, Piaget asserts that intelligence is a process of assimi- 
latory and accommodatory structures reaching an equilibrium. It fol- 
lows then, that since equilibrium is reached through the constant, com- 
plementary functions of assimilation and accommodation, these constant 
functions can be used to study the structures of developing intellect. 
Therefore, Piaget proceeds, experimentally to reveal these structures via 
a zoological type of classification of behavioural contents (from which 
structures can be inferred) to develop a progression of developmental 
stages. This type of classification forms the biologically oriented part 
of the system which is juxtapositioned by the philosophically oriented 
concepts mentioned previously. 


Within each stage, the functional invariants come to form a type of 
incomplete equilibrium, characterized by the interdependence of all 
structures within that stage to form an integrated whole. (Complete 
equilibrium is not reached until ‘Formal Operations’”.) Piaget’s ex- 
perimentation has largely involved an attempt to identify these 
“wholes” and seems, to the writer, to logically presuppose their exist- 
ence. Or, in other words, to attempt to “describe” stages of develop- 
ment of intellectual structures by “prescribing” that within a given 
stage these structures form an “integrated whole’, and then set out to 
determine these ‘‘wholes” is logically inconsistent. 


Philosophically, Piaget’s developmental concepts can be interpreted 
in the light of Hegel’s doctrine of thesis: antithesis: synthesis, claimed 
to characterize logical-thought-processes. It is the suggestion of the 
writer that perhaps Piaget was influenced enough by this doctrine to 
endeavour to make an attempt to determine if the pattern of ontogenesis 
followed a similar type of organization. For example the two dyna- 
mically opposed, but complementary processes of assimilation and ac- 
commodation can be viewed as the thesis and antithesis parts of the 
Hegelian triad, which eventually are synthesized resulting in adaptation 
of the individual. Another example is found in the formation of the 
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concept of reversibility which is an essential pre-requisite to the evolu- 
tion of formal operations. Contained within the concept of reversibility 
are two sub-concepts both of which must be attained in order to form 
complete reversibility. These two sub-concepts are: (1) Inversion or 
Negation which applies to classificatory operations where one operation 
is cancelled by a corresponding negative thought operation and (2) Re- 
ciprocity which applies to operations involving relations. The writer 
has interprted these sub-concepts as the thesis, antihesis portions of 
the triad. Thus, it follows that when synthesis occurs between the two 
reversibility at a formal operations level is the result. Lastly, the period 
of formal operations itself could be an exemplar of the aforementioned 
philosophical position. To quote Piaget “Instead of just co-ordinating 
facts about the actual world, hypothetico-deductive reasoning draws out 
the implications of possible statements and thus gives rise to a unique 
synthesis of the possible and the necessary. That is, the subject’s logic 
is now concerned with propositions as well as objects.’ 

Therefore, it could be concluded that Piaget has used a Hegelian phi- 
losophical orientation as an analytical technique to facilitate interpre- 
tation of his experimental data. This lends further support to the writ- 
er’s beginning assertion — that there is a philosophico-psychological 
methodological dualism inherent throughout Piaget’s psychology. 

Piaget’s method of acquiring empirical data has been criticised and 
questioned particularly in the United States but is now gaining great- 
er acceptance and support.* Piaget argues that a “clinical methodologi- 
cal technique” is necessary and the only effective way of handling the 
kind of problems he studies. He contends that the “skill and ingenuity 
of the examiner must in part compensate for the inherent deficiencies 
in the clinical method itself”.° However, philosophically, this kind of 
an experimental methodology seems to assume that “mind” (or intel- 
lectual structures) can be inferred from overt action (“body”); an as- 
sumption which raises the question: Is there a logical relationship in 
this type of inference and, if there is, what is it? According to G.E. 
Moore, to make this type of inference is to commit an error he termed 
the “naturalistic fallacy”. An error within this category involves mak- 
ing the logical error of supposing that the “is” of a particular fact can 
imply the “ought”. In other words, to say that the existence (“is”) of a 
certain behaviour can lead one to imply what intellectual structures 
are present is a logical error. 


II: Philosophical and Logical Status of Piaget’s Theory 


Scientifically oriented philosophers such as Rudolf Carnap and a host 
of others too numerous to mention have devoted much effort to the 


*See Egon Mermelstein, “A note on Piaget’s clinical method of questioning”, 
This issue, pp. 181-184. 
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study of concepts and concept development. Their work involves, among 
many other things, a study of the logical characteristics of the languages 
in which concepts of different degrees of abstraction and generality are 
expressed. In an attempt to clarify the relationship between theoreti- 
cal terms used to express theoretical concepts and ontologically exist- 
ent states of affairs Carnap presented the distinction between obser- 
vation and theoretical languages as the extremes of a continuum the in- 
tervening stages of which are occupied by extended observation lang- 
uages. 

In an attempt to develop a model for the analysis and clarification 
of the concepts associated with programmatic and cliché terms in edu- 
cational research and theory development Eastwood’ modified Carnap’s 
thesis and produced the following general systematic categorization. 


Designating Type of 


Type of Concept Symbol Language 
OHServablementiticss ste tense eee Qo Lbs 
Simple senerazations | ee ee ee eee Os ee 
Conjectural generalizations (abstractions) Qe Ine 
‘Theoreticaliicenstructsayiers hee eee. ae at ree 


Eastwood contends that terms such as ‘experience’ which occur pro- 
fusely in educational and psychological discourse may and do refer to 
particular observable states of affiars (a,), simple generalizations about 
particular observables (a,), abstractions or conjectures (he prefers the 
latter word) from observation states (a,) or purely theoretical con- 
cepts (a,). He further asserts that the failure of the language currently 
in use in these domains of discourse, to distinguish these contributes 
significantly and seriously to conceptual confusion and leads to metho- 
dological muddles in both research and theory formation. The solution 
to this problem necessitates the application of a set of procedural rules 
and he suggests that the following might be appropriate and adequate. 

1. Any discussion and hence any attempt at theory formation based 
on particular observable data (the a, level) must be expressed in an 
L,. Such theories are pseudo-scientific and, more importantly, are pre- 
dominant in educational discourse. 


2. The introduction of generalizations from a finite set of particular 
observations raises the a, to the a; level and moves the discourse from 
an L, to an L,,. But, and here is the rub, the status of these gen- 
eralizations (a, concepts)is neither epistemologically nor ontologically 
different from a,. It follows that any attempt to produce a theory the 
primitive terms of which refer to a, concepts is systematically mislead- 
ing. Most decisions based upon the experiences of the formulator are 
of this type. 


Any generalization which is formed at this level is a generalization 
of observables. That is, the examplar of the generalization should be a 
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particular. A one-to-one relation between generalization and obser- 
vable is held thus making the relation at this level testible in terms 
of a particular (s). 

One can be concerned, at this level, with descriptive theories. From 
a theory developed at this level prediction is not valid since prediction 
necessitates the development of “laws” and one cannot establish laws 
at this level. The only prediction possible at the a, level is prediction 
based on inductive inference. That is prediction which is centred from 
particular instance to particular instance. 


3. The symbol a, designates a class but the conjectural generaliza- 
tion designated by a, refers to a concept associated with the class. (there 
may be more than one concept associated with a class at the conjectural- 
abstraction level.) The relationships between a concept (a.) and in- 
stances of a class may be operationally or stipulatively defined. 


4, At the a, level there are two senses in which abstractions can be 
formulated. These are: 


(a) Intuitive — refers to what is directly apprehended from an induc- 
tive approach. The emphasis here being on impartiality. How- 
ever, intuitive generalizations seldom occur without certain idio- 
syncratic presuppositions. One also must face the danger of 
drawing conclusions from insufficient evidence. This danger can 
be further increased if maintenance of the logical separation be- 
tween the concept and individual is not maintained. 


(b) Universal — exemplification of some universal principle. Because 
one is looking for exemplifications of a “held” concept, the em- 
phasis is on confirming evidence and the universal principle may 
be unwittingly modified to account for disconfirming instances. 


It could be stated that “Intuitive conjectural generalizations” dif- 
fer from ‘Universal conjectural generalizations” in that the latter are 
obstensively learned. Because they are learned in an ostensive man- 
ner, there is a tendency to emphasize attitudes. For example, attitudes 
toward a “held” concept can determine whether the emphasis is placed 
on confirming or disconfirming evidence. 


5. At the a level the concern is with theoretical terms and may 
have no direct observational links with observables. That is, at this 
level, the descriptive or non-logical terms may refer to unobservable 
facts or entities. In other words the formation of a, concepts is logically 
but not empirically (i.e., observationally) necessarily related to or de- 
pendent upon any known particular states. These concepts are logical 
constructions of possible states. 


It seems to the writer, that Piaget looks at observables (overt be- 
haviour) which function at the a, level, and by a method of simple gen- 
eralization develops a zoological type of classification of the stages in 
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cognitive growth (a, level); therefore, if one holds the system of lan- 
guage functioning as purported above, it is not logically consistent to in- 
fer from a simple generalization any abstractions at a theoretical level, 
or in Piagetian terms to infer abstractions about the nature of intelli- 
gence. 


J. T. Wohlwill makes this point, in part, when he says that “hori- 
zontal decolage is not fully assimilated throughout Piaget’s system.” Ac- 
cording to Wohlwill, ‘assimilation of this type, will require a less un- 
compromisingly deterministic and absolutist conception of mental opera- 
tions or at least of their overt manifestations than Piaget has presented 
... and creates a need for methodological models which include a greater 
tolerance for error and variability .. .” Wohwill’s article suggests that 
there is need for additional research on “functionally necessary sequen- 
tial dependencies’’* in order to develop a firm theoretical foundation for 
the concept of “horizontal decolage’”’. 


The emphasis in Piagetian theory is on explanation through descrip- 
tion at the L, and L, levels of language. The terms derived to show 
the evolution of intelligence in the child function as theoretical con- 
cepts. That is, terms such as “reversibility”, “schema”, “preconcept’’, 
or “egocentrism” tend to be very broadly defined conjectural abstract- 
ions (a.) and have no theoretical (a,) counterpart. In other words, 
the concepts mentioned are not part of what is generally referred to as 
a “descriptive explanatory theory’’.® This type of theory does not start 
with a statement which contains within it epistomological or metaphy- 
sical assumptions. Rather the theory ensues from observations or ex- 
amination of a situation and follows the general format below: 

Descriptive explanatory theories start with a set of “primitive” terms 
which are linked by “co-ordinating definitions” to observational statements. 
From this is derived a set of “defined terms” specific for the theory within 
which they operate. From the “defined terms” a set of “axioms” are de- 
rived. The “axioms” lead to the derivation of a set of testible hypotheses 
from which, upon subjection to rigorous testing, can be derived a set of 
“law-like” statements which enable risky, but scientifically useful, predic- 
tions. 

It is the contention of the writer, that Piagetian concepts do not func- 
tion in this type of theoretical system. They are in fact, really conjec- 
tural abstractions and thus susceptible to the weakness of this level of 
language functioning. They are not, in other words, incorporated with- 
in an implicitly defined theoretical construct. 

There is a need at the conjectural level of language to keep open all 
channels that facilitate revision of a conclusion. One of the weakness- 
es (which it could be argued Piaget has fallen victim to) is the tempta- 
tion to draw conclusions from insufficient evidence. An example pos- 
sibly illustrating this fact, is the thesis put forth by Piaget that the child 
proceeds from autism, to egocentrism, to realism (or socialized speech) 
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in the course of verbal development.'® On the other hand, Vygotsky 
claims that egocentric speech does not disappear in the child at the age 
of six to seven years, as Piaget says, but rather becomes internalized to 
become inner speech which is to be distinguished from socialized speech. 
According to Vygotsky, “the decreasing vocalization of egocentric speech 
denotes a developing abstraction from sound”,": and the child no longer 
has to “think words” through pronunciation of words. 


This dichotomy suggests two conclusions to the writer: 

(1) Vygotsky never defines exactly what he means when he uses the 
term “egocentric speech”, but assumes that what he means by this con- 
cept is in fact the same thing Piaget means when he uses the term 
“egocentrism” in reference to speech. 

(2) Neither Piaget nor Vygotsky relate the concept of ‘‘egocentrism”’ 
to an implicitly defined theoretical construct. Also, they do not derive 
their conclusions from extensive empirical data, suggesting an hypothe- 
sis emphasizing the necessity of more extensive research, oriented with- 
in a descriptive explanatory theoretical system, in order to determine a 
more empirically verifiable concept of ‘““egocentrism”’. 

Some would argue that Piaget has given “intelligence” the afore- 
mentioned type of theoretical status. But, in the writer’s view, what 
Piaget has done is inferred from overt behaviour that intelligence is not 
an entity but a “process”, and a “product” which can be equated to the 
complementary processes of assimilation and accommodation to result 
in adaption of the individual. What Piaget claims to be “intelligence” 
may in fact be true, but an attempt must be made to place it at the 
level of a descriptive-explanatory theory in order to subject Piaget’s 
notions of this construct to a rigorous, corroborative test. 

Piaget’s attempt to develop a theoretical basis for the concepts he 
explains as characteristic of the development of the “knower-known”’ 
relationship appear to fall more into the realm of a philosophical as con- 
trasted to a scientific theory. (The former is concerned with the kind 
of theory which is based on some kind of metaphysical assumption.) It 
is philosophical in the sense that Piaget makes the following assumption: 
‘Since philosophical interpretations leave its internal techniques (log- 
ic) unchanged shows that the latter has reached the axiomatic level; 
symbolic logic, thus constitutes if for no other reason, an ideal ‘model’ 
of thought”’.** Although Piaget does give a “mathematical-logical” 
expression to (a) concepts whenever possible, it does not seem suffi- 
cient to base the justification of the mathematical expression on the 
assumption that “symbolic logic” is an ideal “model” of thought. 


Conclusion 


Although Piaget says that intelligence is composed of constant func- 
tion (that is, assimilation and accommodation) he does not claim that 
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intelligence is characterized by constant structures. Intellectual struc- 
tures are envisaged as constantly changing; but inherent within the per- 
petual evolution are “outline structures” which are precursors of logcial 
structures and which can be formulated in terms of the algebra of logic 

.’ And, Piaget admits: “It is not inconceivable that a general theory 
of structures will at some future date be worked out, which will permit 
the comparative analysis of structures characterizing the different levels 
of development. This will relate the lower level “outline structures” 
to logical structures characteristic of higher stages of development. ”*® 
Perhaps then, the theory of language referred to above will be an aid 
in the development of a firmer theoretical foundation for Piaget’s theory. 


A firmer theoretical foundation can, in turn, facilitate the trans- 
formation of Piagetian notions into teaching practice since the hypothe- 
ses formed from the axioms in a descriptive-explanatory theory, are de- 
pendent upon a test by an appeal to practice. In other words, the theory 
does not survive through reliance on epistomological or metaphysical 
presuppositions, but depends upon application and practice with a con- 
tinuing opening for correction if the hypotheses are shown to be false. 
Possibly, this is the level of language to which all psychological theories 
must strive to attain in order to be as fully useful as possible. 
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In this article Dr. Gulutsan has 
attempted to provide an overview 
and an assessment of the degree 

to which the works and theories of 
Piaget are known and accepted by 
Soviet psychologists and educators. 
No claim for extensive or complete 
coverage of the topic is made but 
interesting comparisons with the 
reception given to other western 
psychologists, noteably behavior- 
ists, are made. 


Mn Graal bo kN 
The University of Alberta 


Jean Piaget in Soviet Psychology 


What reception has Piaget received from Soviet psychologists? 
What do they consider to be the positive and negative features of his 
work? Answers to these questions, based on a sample of Soviet edu- 
cational and psychological works available in the University of Alberta 
library, may help the reader to get an additional insight into Piaget not 
readily available from either his own works or the works of other West- 
ern psychologists. The answers, unfortunately, will not permit the read- 
er to gain insight into Piaget’s influence on Soviet educational and psy- 
chological thought. This limitation of the article must be recognized. 


I 


Piaget’s conceptions have been well received by Soviet psychologists. 
From the time Piaget’s writings first appeared, Soviet psychologists have 
been attracted by them and have given them careful, though by no 
means uncritical, attention. Sadovsky and Yudin' point out that this is 
no accident for the basic positions of Soviet psychology and those of 
Jean Piaget have many common features and provide possibilities for a 
wide and fruitful collaboration. In the preface to Piaget’s first two books 
translated into Russian in 1932, Vygotsky” wrote, “Psychology owes a 
great deal to Jean Piaget. It is not an exaggeration to say that he revo- 
lutionized the study of child language and thought”. Galperin® stated, 
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“The comparison of our notions with those of Piaget has great signfi- 
cance for us for we too start with action as the central problem of psy- 
chic life and psychology”. 


An examination of the titles of articles published in Voprosy Psik- 
hologit (Questions of Psychology) from the time it began publication in 
1955 to the end of 1966 brings out several interesting facts. Piaget’s 
article on the basic problems of genetic epistemology was the only 
one in the Journal from a Western contributor prior to 1961. The count 
at the end of 1966 was as follows: three acticles by Piaget; two from 
each of Paul Fraisee of France and Karl Pribram of the U.S.A.; and one 
each from six other contributors. 


Articles in Voprosy Psikhloogii by Soviet authors on Western psy- 
chologists provide another interesting tally. Of the ten special articles 
which feature Western psychologists that have been published, Antsifer- 
ova’, Komm’, Lektorsky and Sadovsky’, Obukhova*®, and Sadovaky and 
Yudin®, have written about Piaget and his work. Sadovsky and Yudin 
dedicated their article to Piaget on the occasion of his seventieth birth- 
day. No attempt was made to count the number of articles which like 
Galperin’s’® draw heavily on Piaget’s work but are not primarily orien- 
ted toward it. 

Reports on the International Congresses of Psychology submitted by 
Soviet participants include favourable comments on Piaget. Zaporozheta 
reports that Piaget’s lecture to the 1954 Congress in Montreal, illustrat- 
ed with expressive and significant examples, merits deep attention. He 
added, “In contrast with his earlier reports in which he opposed ele- 
mentary sensory processes and intellectual acts, Piaget now recognizes 
their mutual relationship’”.1‘ The more recent position, it should be 
noted, is similar to that held by Soviet psychologists. 

Leontiev and Luria’? reporting on the 1957 Congress at Brussels, 
referred to Piaget’s brilliant lecture on why concept formation cannot be 
explained by perception alone. Lomov'* commented that Piaget had or- 
ganized one of the most interesting symposiums on the actual genesis of 
perception. Zaporozhets’* contribution to this symposium was on the 
training of perception and Piaget emphasized that the position taken by 
Zaporozhets appeared to be most appropriate. 

The XVIII International Congress of Psychology was held in Moscow 
and was organized by the Soviet Society of Psychologists. Piaget, 
whose 70th birthday coincided with the Congress, was invited to par- 
ticipate in two symposia and to deliver a special evening lecture on 
“Psychology, Interdisciplinary Relations and the System of Sciences”.® 
The writer had participated in the congress and noted that Soviet 
psychologists were well acquainted with Piaget’s works and were very 
attentive to Piaget’s presentations. 
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Three of Piaget’s books are known to have been published in Rus- 
sian. Language and Thought of the Child and Judgment and Reasoning 
in the Child were published in 1932. The discussion of Piaget’s posi- 
tion in these books was by Vygotsky and appears in Chapter 2 of his 
Thought and Language. In 1963, a Russian version of The Growth of 
Elementary Logical Structures, Classification and Seriation was publish- 
ed. In preparation at the time of this article is a collection called Select- 
ted Psychological Works of Jean Piaget under the editorship of Lektor- 
sky, Sadovsky and Yudin. These editors are members of the section of 
psychology, institute of philosophy of the Academy of Sciences. 


Articles on Piaget’s work or which refer extensively to Piaget are 
also found in educational journals which have a much greater circulation 
within the USSR. Some examples are El’konin’s’® article in Preschool 
Education on “Symbolics and its Function in the Play of Children”, 
Kohstamm’s'’ (from Holland) article in Soviet Education on “Teaching 
Piagetian Thought Operations to Pre-operational Children”, and Gono- 
bolin’s!* report to the thrice-weekly Teachers’ Gazetteer on “Training and 
Development”, based on contributions to the International Congress of 
Psychology held in Moscow in August of 1966. 


The writer conscientiously perused the literature to the end of identi- 
tying another Western psychologist whose reception in the Soviet Union 
might approach that given Piaget. The search was futile. Piaget alone 
seems to get as much coverage in the Soviet Union as. the rest of the 
Western psychologists taken together. 


What do Soviet psychologists consider to be the positive and the nega- 
tive features of Piaget’s thought? In the early thirties Vygotsky, who 
introduced Piaget to Soviet psychology, identified two valuable contri- 
butions. One was the clinical method of exploring children’s ideas and 
the other was the facts he unearthed. By means of the clinical method, 
Piaget was able to show the ways in which child thought was distinctive 
and characteristic rather than simply deficient when compared with adult 
reasoning. Two simple and self-evident ideas characterize Piaget’s brill- 
iant discovery. Firstly, the main difference between child and adult 
thought was qualitative rather than quantitative. Secondly, child 
thought evolves in accordance with an identifiable developmental direc- 
tion. 

Vygotsky’s main issue with Piaget was over the developmental di- 
rection of child thought and particularly the role of egocentrism in the 
developmental process. 

Egocentric speech as a separate linguistic form is the highly important 

genetic link in the transition from vocal to inner speech, an intermediate 

stage between the differentiation of the functions of vocal speech and 


the final transformation of one part of vocal speech into inner speech. It 
is this transitional role of egocentric speech that lends it such great theo- 
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retical interest. The whole conception of speech development differs pro- 

foundly. Thus our schema of development—first social, then egocentric, 

then inner speech—contrasts both with the traditional behaviourist schema— 

vocal speech, whisper, inner speech—and with Piaget’s sequence—from non- 

verbal autistic thought through egocentric thought and speech to social- 

ized speech and logical thinking. In our conception the true direction 

of the development of thinking is not from the individual to the socialized, 

but from the socialized to the individual.!® 

He suggests that Piaget’s socialized speech might be better called com- 
municative speech. Then, communicative and egocentric speech would 
both be seen as forms of inner speech for both require vocal (social) 
speech as their antecedent stage. Autistic thought, a corollary of realis- 
tic thought, results from realistic thought and is, therefore, a late de- 
velopment. 


Vygotsky called for a reappraisal of the applicability and generality of 
Piaget’s findings. Piaget was led to believe, on the basis of his experi- 
ments, that the child was impervious to experience. Developmental 
uniformities discovered by Piaget, says Vygotsky, may apply to the given 
milieu under the directions of study but they are not laws of nature 
because they are historically and socially determined. Whether a child’s 
speech is more egocentric or social depends not only on his age but on 
his surroundings. Under frustrating conditions egocentric speech in- 
creases. Vygotsky also noted that peculiarities of speech, such as syn- 
cretism, are not as extensive in development as Piaget believes and 
said: 

We are inclined to think (and our experiments bear us out) that the 

child thinks syncretically in matters in which he has no knowledge or 

experience but does not resort to syncretism in relation to familiar things 


or things within easy reach of practical checking—and the number of 
things depend on the method of education.?° 


The reader should be reminded that Vygotsky died in 1934 and that 
the criticisms may not be valid for Piaget’s more recent works. In the 
Comments prepared for the 1962 English translation of Vygotsky’s work, 
Thought and Language, Piaget himself tries to see whether Vygotsky’s 
criticisms seem justified. He answers, “Yes and no; on certain points 
I find myself more in agreement wiht Vygotsky than I would have been 
in 1934, while in other points I now believe I have better arguments for 
answering him’’.”! 

Komm~”? notes that Piaget’s theory of intelligence is based on a sig- 
nificant number of concrete experimental researches having consider- 
able interest because of their richness of factual material, their experi- 
mental technique, the clear and systematic presentation, and the theoret- 
ical interpretation of results. The general direction of Piaget’s research 
on the large and complex problem of intellect, along with the abundance 
and diversity of facts make it possible to place a high value on his 
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works for scientific psychology. Of interest are Piaget’s aims to es- 
tablish a closer relation between logic and psychology and to more exact 
methods in psychology. For these reasons, in Komm’s opinion, Soviet 
psychologists should take notice of Piaget’s attempt to provide logical 
formulae for the characteristics of the formation of thoughts available 
to the child at various levels of his development. They should notice 
his attempt to express various psychological facts in the precise formulae 
of the algebra of logic. 

Komm added the following observations regarding Piaget’s position: 
First, although Piaget’s aspirations to study thinking proper are correct 
and necessary, nevertheless his treatment of thought autonomously from 
knowledge is unwarranted and artificial. Thought devoid of knowledge 
does not exist and cannot exist. The actual thought of the child is re- 
vealed by how he masters and utilizes knowledge. Second, exception 
should also be taken to Piaget’s treatment of such basic concepts as in- 
variance and reversibility. For Piaget, invariance is the result of re- 
versibility and is the basis of objectivity. The concept is objective be- 
cause it is invariant. For Komm, reversibility is simply the means by 
which invariance is realized in the system of a concept and hence serves 
to re-establish invariance. Objectivity is the basis of invariance and the 
concept is invariant because it is objective and not the other way 
around. Invariance is an indicator of objectivity. Piaget, by finding 
the features of operations in their relations one to the other and ex- 
ternal to their relations to the object and to reality, coincides with the 
philosophical position of operationalsim. In this respect Piaget is not 
true to himself for he is incomparably more realistic, if not materialis- 
tic, than the American relativist, Bridgman. Insofar as Piaget relates the 
operations one to the other and remains silent on their relation to ob- 
jective reality, he slips into Bridgman’s position. Having given these 
observations Komm remarks, ‘““We would want to separate Piaget from 
Bridgman and from all other proponents of operationalism.’’* 

Lektorsky and Sadovsky”: directed their attention primarily to Pia- 
get’s work on genetic epistemology. They regard as positive Piaget’s 
aspirations to connect psychological theory of thought to well expressed 
logical conceptions. The development of the psychology of thought is 
inseparably connected with the course of research on the logic of 
thought. Another positive feature is the general direction of Piaget’s 
research on logic and his accompanying aspiration to connect existing 
logical theory with the analysis of thought processes. The works of Pia- 
get occupy a special place in this area of research and are distinguished 
by the extent of useful empirical data, consistency in the construction 
of basic theoretical principles and the possibility of practical application. 
Piaget’s thought on the equilibrium of the system of logical operations 
merits special notice. Thanks to it, it is possible to connect the formal 


243 


M. Gulutsan 


theory of the operations of thought (logic) with real mental actions 
analyzed in psychology. 


The critical observations offered by Sadovsky and Lektorsky refer to 
initial theoretical premises which, they claim condition and limit his 
theory. Piaget did not perform any radical reconstruction of the logic 
but merely reformulated and reinterpreted existing logical principles in 
a bed of different ideas without resolving the controversy that exsits 
between logic and psychology. He transfers from logic into psychology 
the norm for thought, namely the equilibrium of intellectual operations 
and presents this norm as a fact respecting cognitive structure. The au- 
thors suggest that as long as logic and psychology remain empirical stu- 
dies controversies between them will remain unresolved. Piaget’s work 
has to be interpreted in the light of this logically basic shortcoming. 
Shortcomings in Piaget’s general psychological position are to be found 
in the explanation of the subject-object relations (for which the Soviets 
have developed the theory of reflection) and on the relation of concept 
of objective reality. 


In the article on Jean Piaget as a psychologist, logician and philoso- 
pher prepared in honour of the Swiss psychologist’s seventieth birthday, 
Sadovsky and Yudin?’ reject the reproaches made earlier by Komm that 
Piaget slips into Bridgman’s operationalism. The operational conception 
of the intellect in its gnoseological features has nothing in common 
with the philosophy of operationalism even though that conception was 
fruitful also within the framework of operationalism. The subjective 
and idealistic interpretations of operationalism are extremely foreign to 
Piaget. Weaknesses in Piaget’s position are to be found in the lack of 
research on higher forms of cognition, such as scientific cognition and 
its structure. His analysis of cognition is based on conceptions of ac- 
tions only and not on activity (i.e., total activity), particularly, the social 
historical activity of the social subject. 

Antsiferova’® identifies an interesting and, from her view, positive in- 
fluence of Piaget on Western psychological thought. She noted that anti- 
positivitic and anti-idealistic tendencies are being sharply strengthened 
in the West. Spokesmen for neobehaviourism are reconsidering their 
operational positions. Concepts of thought, ideas, forms, perception and 
consciousness, formerly repudiated by positivists as the outcome of ideal- 
ism, are once more becoming popular. The attempt in the West to sup- 
plement neobehaviourist theory of thought with several propositions from 
Piaget’s concept of operations has ended in the creation of the frame- 
work for anti-behaviourist theory. 


Gonobolin”’ contrasted the views of Piaget with those of Soviet psy- 
chologists. He noted that on the issue, “Does development depend whol- 
ly on training or does training only exploit that which development 
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yields?”, Piaget recognizes development as an internal process, the re- 
sult of the organism’s maturation. Training plays a secondary role and 
is necessarily wholly supported by the laws of development. This view 
of the primacy of maturation and the secondary role of training is not 
subscribed to by Soviet psychologists. It should also be understood that 
in the opinion of Soviet psychologists many experiments, conducted by 
the school of Piaget, cannot yield fully objective conclusions because of 
their artificiality, their isolation from real life and their insufficient at- 
tention to social conditions. 


The most concise statement of the positive and negative features of 
Piaget’s work is provided in the entry by Tikhomirov in the Pedagogical 
Encyclopaedia. The writer translated the appropriate paragraph as fol- 
lows: 


The positive features of Piaget’s conceptions are (1) the revelation of the 
role of object action [sensorimotor activity] as the main source for develop- 
ing intellectual processes, (2) the genetic approach to the investigation of 
thinking, (3) the description of the stages by which intellectual opera- 
tions are formed, (4) the demonstration of the complex relation between 
perception and thought, as well as (5) the connection between cognitive 
and emotional aspects of the child’s mental development. The limitation 
of Piaget’s conception lies in the fact that it was not sufficiently elaborated 
by him concerning the sources from which the various forms of psycho- 
logical activity appear. Having conceived the thesis concerning object ac- 
tion as the starting point of mental development, Piaget did not surmount 
completely the abstract sociologism which converts social intercourse into 
the spiritual one. He bypasses that most important fact, namely that 
the initial object actions are realized by the child in conditions of com- 
munication with grownups who organize the child’s actions in accordance 
with the socially fixed function of the object, which means that relation 
of the child to the object is socially determined at the very beginning. 
Connected with this position is Piaget's underestimation of the role of 
language in the development of object actions. Without any foundation, 
Piaget, places instruction in opposition to independent mental development 
of the child. He underestimates child training through intellectual op- 
erations and does not give any direct analysis of the transition from ex- 
ternal object actions to internal intellectual actions.?* 


Conclusion 


So far as Henry Murray” has been able to learn, only Soviet psy- 
chologists have performed multivarious, comparable studies in the region 
of conscious planning, initiation and control of effective muscular and 
social actions. For this emergent region of psychological study, the work 
of Jean Piaget on the development of perception and cognition has dis- 
tinct relevance because for Soviet psychologists, as well as for Piaget, 
actions are the central problem of psychological life and of psychology. 
The origins and development of these actions form the core of research 
conducted by Soviet psychologists in the Vygotsky tradition. It is not 


245 


M. Gulutsan 


an accident that they have shown an interest in Piaget for over a third 
of this century, an interest which is deeper and more extensive than 
that they have taken in any other Western psychologist. 

The methodology and conceptions in Piaget’s work have received pos- 
itive evaluations from the Soviets. Negative comments are directed pri- 
marily at the lack of an adequate philosophical base to his theory par- 
ticularly in the relation of his concept to objective reality and at the 
absence of the social-historical dimension in his research. Even these 
shortcomings are not serious for much of Piaget’s conceptualization can 
be assimilated readily into the mainstream of Soviet psychological 
thinking. 


REFERENCES 
1 V. N. Sadovsky and G. A. Yudin, Jean Piaget—A psychologist, a logician, a 
philosopher, Voprosy Psikhologii, 1966, No. 4, pp. 106-120. 
2 L. S. Vygotsky, Thought and Language, (Cambridge: M.I.T. Press, 1962), p. 9. 


3 P. I. Galperin, A method of ‘sections’ and a method of the formation of mental 
actions by stages in the investigation of children’s thinking. Voprosy 
Psikhologii, No. 4, 1966, pp. 128-135. 


4 J. Piaget, Basic problems of genetic epistemology, Voprosy Psikhologii, 1956, No. 3, 
pp. 30-47. 


L. I. Antsiferova, Neobehaviouristic theory and Jean Piaget’s Operator Conception, 
Voprosy Psikhologii, 1965, No. 2, p. 165-172. 


6 A. G. Komm, The problem of the psychology of intelligence in the works of 
Jean Piaget, Voprosy Psikhologii, 1957, No. 1, pp. 157-164. 


V. A. Lektorsky and V. N. Sadovsky, Basic ideas of J. Piaget’s “Genetic Epistem- 
ology”, Voprosy Psikhologii, 1961, No. 4, pp. 167-178. 


8 L. F. Obukhova, An experimental analysis of some phenomena of J. Piaget, 
Voprosy Psikhologii, 1966, No. 4, pp. 136-142. 


9 Loc. cit. 
10 Loc. cit. 


11 A. V. Zaporozhetz and E. N. Sokolov, The 14th International Congress of 
Psychology, Voprosy Psikhologii, 1955, No. 1, pp. 116-123. 

12 A, N. Leontiev, and A. R. Luria, The 15th International Congress of Psychology, 
Voprosy Psikhologii, 1957, No. 6, pp. 146-158. 

13 B, F, Lomov, The 16th International Congress of Psychology, Voprosy Psikhologii, 
1961, No. 1, pp. 171-180. 

14 Loe. cit. 

15 J, Piaget, “Psychology, Interdiscipilinary Relations and the System of Sciences”, 
Evening lecture at the 18th International Congress of Psychology, (Moscow: 
Moscow State University Publishing House, 1966). 


16 DP, El’konin, “Symbolic and its function in the play of the child,” Doshkol’noe 
vospitanie, 1966, No. 3, Translation in Soviet Education, Vol. 8, No. 7, pp 35-41. 


=] 


17 G. A. Kohnstamm, “Teaching Piagetian thought operations to preoperational 
children,” Sovetskaya Pedagogika, 1967, No. 1, pp. 33-35. 


18 F, Gonobolin, “Training and Development,” Uchitel’sakaya Gazeta, September 6, 
1966, p. 3. 


246 


Jean Piaget in Soviet Psychology 


Op. cit., pp. 19-20. 
Ibid., p. 22. 


J. Piaget, Comments on Vygotsky’s critical remarks, (Cambridge, M.I.T. Press, 
162 hel. 


Loc cit. 

Op. cit., p. 165. 

Doc cit, 

Boel ct., 

Loc. cit. 

L0¢. cit: 

O. K. Tikhomirov, J. Piaget, In Pedagogicheskaya Entsiklopedia, 1966. 


Henry A. Murray, “Historical Trends in Personality Research,” Chapter I in H.P. 
David, and J. C. Brengelmann, Perspectives in Personality Research, (New 
York: Springer, 1960), p. 25. 


247 


ve 


an 
tate 
- 


. Ms " 
% } ‘ i. {i 4 iA ne Soe 1" er : > we : a 7 
ra ; si ’ 
. ae 
cooit inh Plates soma belek 


; ’ ; 5 ' 7 ’ tig oO) : y ani Mee oe a 
sin - 7 Siren } at y thier Wh iW Wi er poyat ,* nm i 
. al i rite 


‘ Lar est ee) 
| Ce ee 

J 
‘: ( gavchajommmit®) . )¢ 


(a/T a as vt tp 


I , is 
yf ; « ' 
pe end | ‘ ‘ 
niet |; vat] 
‘ * i Fé re 
{ 
AS. : , 
: Tr 
\ 
: A 
a ' 
| 
s] JA , : 
ia . ? 
- ae ville, 
Ap ' rory fe Aah yi, 
a : 9 ' 
nore Heletins ol che Syeten of & 
i 4 é 7 ) 
‘i, La oe | t «@ ry i at | mprcdysalt hr + 
e " i] : i “a iT j 
| | , 
Pr) 4 { f An 4 i Pore Pay, 4 t Vv a ay wi mr sy oli a 
Paha Wetter ey, o, S resistin ot finda Ramen tite, Val Pa 
f ‘% ig . gel iy fel te d wa y u sett A Wes wht obawut : 


af lian,” Sotalope Heap tal ae peiaeceye 
bs rs" pe ya uh le Hci dat eu) | Cheit'g aye are ‘ a 
nl iw y aS Ves tin Zz 7 Hi i | 


] 


A CRITICAL NOTICE 


EDUCATION AS A DISCIPLINE 
By: Marc Belth (Boston: Allyn and Bacon, Inc., 1965). 


This paper presents a critical notice of Marc Belth’s book, Education 
as a Discipline. The subject is not new but it is complex and it is contro- 
versial. The thesis of his book, is unconventional in its approach, and 
rather vague in its basic terms. For Belth “the study of education is 
the study of the way in which models for inquiry are constructed, alter- 
ed and reconstructed.”! It is upon the creation and use of models that 
reasoning and thinking depends and upon which his case for education 
as a discipline hinges. Yet even if his thesis fails it is possible and pro- 
bable that he will have contributed something to aid the understanding 
of how the thinking process develops or how it can be enlarged. 


Before one can criticize effectively one must understand the subject 
under discussion. The difficulty lies in the fact that each person ap- 
proaches any subject with his own set of preconceptions based upon his 
own frames of reference. To read Belth and agree wholeheartedly with 
him would be to discard nearly all the prior knowledge one has gained. 
This approach is unproductive for critical purposes and in itself is al- 
most, if not entirely, impossible. But to be fair we must examine Belth 
for what he in fact says about education as a discipline; not for what we 
would like him to say. The second is as formidable a task as the first 
and borders on the impossible because one is never really sure he has 
pinned Belth down to exactly what he does mean. 


Therefore, Belth’s case for education as a discipline along with what 
he hopes to accomplish by such a feat will be discussed. His concept 
of models, since his thesis hinges on the concept of models, will also be 
examined. In addition an attempt will be made to explore and dis- 
cuss the relationship models have to thinking and to explore the re- 
lationship between thinking and ideas. This last has to do with infer- 
ence, inference making, analogy, description and others. It is accepted 
that this treatment will provide depth in only a few aspects. Further, 
a critical analysis embodied in the paper is presented in so far as the 
work is understood and interpreted “correctly”. The aim is to provide 
an intelligible and cohesive piece of work. 

Belth places analysis of theory of scientific method of the modes of 
reasoning, the exposing of falacious educational cliches, the elevation of 
education to a high and important position, and the objectives to be at- 
tained by establishing education as a discipline, at the very heart of his 
analysis.? His approach is unconventional in as much as he deliberately 
questions premises which others accept as traditionally axiomatic. 
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Premises which Belth questions have grown out of the view that 
education has no real theory of its own. Some of these are clichés such 
as: “everyone teaches”; “all institutions educate”; ‘“‘all experience edu- 
cates”: and that the basis of “teaching is knowing”. His writings are 
sufficiently clear on these to accept them at least partially. He ques- 
tions the orthodox view, ‘“‘that education is best understood as the total 
process of development of the total powers of human beings’’.* Belth 
challenges the idea that the intellect cannot be separated from the emo- 
tions in theory. He does not question the fact that people respond di- 
rectly to the world as well as responding by means of thinking or ra- 
tional processes. But he separates these responses into perceptual, and 
conceptual or cognitive operations, at least in theory. Studies in psy- 
chology tend to bear him out on this point. His intended separation in 
theory attempts examination, explanation, and organization of what oth- 
erwise remains unexplained and unorganized.! 


Belth has rejected the traditional definition of education to propound 
his own view of eduation as a discipline. His efforts seem partially jus- 
tified because he wishes to identify the truly important and unique fea- 
tures of education. Belth clearly draws a distinction between the study 
of education as a discipline and what actually goes on in the schools. 
Moreover his belief that education is concerned wih more than simple 
transmission of knowledge, the culture and its accompanying moral ob- 
jectives. Indeed, education must be concerned with more than these if 
it is to become a discipline. He is not saying that education is a disci- 
pline but believes that the enlargement of thinking processes is what 
education should be concerned with. He is intent on exploring the 
theory whereby education may become a discipline with its own unique 
field of knowledge and its own unique method of handling that knowl- 
edge. 


From this point of view his work is significant. The conventional ap- 
proaches, though useful as philosophical exercises, do not seem to ac- 
complish what Belth has set out to do. Professor Kneller gives a good 
description of the hopelessness of the present situation with its conven- 
tional approach when he writes: 

...A discipline of education will be established when reasonable agreement 

is reached among reasonable men regarding the fundamental unity of all 

purposes of education might serve and all the functions and processes be- 

longing thereto.® 
Conventional thinking like this tends to confuse the issue of what edu- 
cation should be concerned with and tends to maintain the idea that edu- 
cation is an all or nothing proposition. 


Similarly, the conception of education as an applied discipline places 
the educator in an unfortunate position. He is expected to become pro- 
ficient in a cluster of related disciplines at a time when knowledge about 
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the world is accelerating at a rate which makes this impossible. It 
creates the absurd situation where the educator is labelled as anti-intel- 
lectual because of insufficient depth and background in the disciplines he 
studies and teaches. 


Belth is intent on setting education apart as a discipline. He holds 
that thinking of education as an applied discipline confuses “the appli- 
cation of principles as a discipline with the application of principles to 
a discipline”. Even more crucial to Belth’s approach, however, is his 
reasoning that education cannot be autonomous if it borrows theories 
from other disciplines. He says: 

Between theories of education and theories of other areas of inquiry there 

are, strictly and logically speaking no direct transactions either supportive 

or conflicting. Each is a ‘world’ unto itself.” 

What he seems to be getting at is that education as a discipline 
deals with the relationship between concepts and the ability of these con- 
cepts to enlarge the powers of thinking in the learner. It is concerned 
with methods of creating new ways of looking at things. The intent 
is to bring about increased inquiry and further the inquiry into know- 
ledge itself. Education would not necessarily be concerned with the di- 
rect application of concepts in actual experience of other disciplines but 
rather teach how these concepts are interrelated and used in thinking by 
the disciplines in question. In this regard the study of education is con- 
cerned with making newer modes of description, exploration, explanation, 
reasoning, and invention possible.*® 

The objectives of the study of education would be to improve methods of 

inquiry and creativity by which science, mathematics and philosophy per- 

form their functions... .° 

If there is anything truly distinctive about education, an inquiry into 
the process whereby man uses known concepts and alters them as he ob- 
serves what they will produce seems a fruitful approach.’® Similarly the 
procedure of education could conceivably be improved by placing great- 
er emphasis on developing the process of accepting and altering con- 
cepts. Much improvement could be made in developing new modes of 
thinking rather than simply transmitting knowledge, the culture and 
its accompanying morals. The educator could then concentrate on de- 
veloping the ability to increase the powers of thinking in his students. 

This seems relevant when analyzed in conjunction with the demands 
being made on the school by industry, technology and a changing society. 
Repeatedly they ask for broadly educated individuals who can express 
themselves and have the ability to “think”. Some employers stress the 
fact that they are more interested in what the person is, and what his 
potentials of becoming are than they are in his education alone. If the 
educator in the school accepts society’s demands and takes on the re- 
sponsibilities of transmitting cultural morals, this should be in addition, 
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not instead of equipping students to relate themselves and what they 
have learned to new and different situations. 


Belth’s concern with what he calls the “inversion of philosophy pre- 
scribing educational practices”,!! seems justified. This widely accepted 
“inversion” has hindered development of education as a discipline. Our 
interpretation of reality is determined by the way in which we view our 
problems. Our philosophical system does tend to dictate how we solve 
them. Inquiry into the act of educating should expose and explore philo- 
sophy, if meaning and thinking are important. In this way the basis for 
postulates, and theorizing and creative inventiveness can be strength- 
ened. 


The examination of education from a new direction is welcomed. 
Stripping the moralistic aspect of education away eliminates many pro- 
blems. Belth is intent on exploring the area of thinking. He wishes 
to establish a unique body of knowledge in the field of education and 
proposes that the uniqueness of this body of knowledge can only be ex- 
plored by certain methods which he calls “models” of studying that body 
of knowledge. 

Belth wishes to produce understanding. He takes a step beyond look- 
ing at education from within. His emphasis is on inquiry into the modes 
of thinking which exist in education. He believes that it is not the con- 
tent but the way education is conceptualized that is important. But in 
exploring parameters and setting boundaries one usually thinks about 
factual data or proofs. Belth is certainly not concerned with providing 
factual data or proofs, rather, he is concerned with developing theory and 
exploring that which has not been thought about before. But theory 
without a suitable factual base must be considered as conjectural hy- 
potheses. 

Central to Marc Belth’s thesis of a discipline of education as the study 
of the way in which models for inquiry are constructed, used, altered 
and reconstructed is his concept of “models”. Indeed it is safe to say 
that his case for education as a discipline depends on the acceptance 
of his description of thinking as the use of models. 

He does not use the term models as a synonym for “structure, cate- 
gory, types, gestalt or method,” but any one of these may be “cast into 
a model’.1? Models are constructions, or inventions which serve to 
measure, guide, explain and interpret the features and meaning of the 
activities clustered in specific disciplines.'* 


Models can be objects; they can be masks, or abstractions like line draw- 
ings. Models can be of single events or of relationships of whole uni- 
verses. They can refer to objects in time and place; they can refer to 
laws which describe the sequence and order of events; they can be purely 
theoretical in their references, offering a model of concepts which could 
never be true or false. Sometimes an entire philosophical system functions 
as a model.,!4 
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Belth uses models as windows through which the world is viewed. In- 
deed they seem closer to conceptual systems than models, and he alludes 
to this himself.t° The function of models is to facilitate examination of 
events or concepts which would otherwise be unexplained. 
. . . They make explanations possible, or they offer explanations, and thus 
they are the basis for interpretation. They can even, in a particular sit- 
uation, imply action to be taken. They contain within themselves rules 
not only for their application in general but for their applicability to an 
individual event or system under examination. These rules usually take 
the form of explicit or implicit statements of relevant connections among 
the parts of the model, and characteristics which the domain to be ex- 
amined should have if it is to be understood within the model employed.!® 
Belth’s use of the term ‘models’ is broadly and vaguely defined. 
He uses the term very early without setting its limits by definition, nor 
does one receive a clear cut definition of what models are. Indeed they 
can be almost anything. It is entirely likely that if a precise definition 
of models were set down Belth’s case for education as a discipline would 
dissolve and certainly the need for this book would have been reduced. 
He has made the term models so vague that it is difficult to say they 
play no part in thinking, nor can one definitely say that that is how all 
thinking takes place. Belth’s education as a discipline seems built on 
a precarious foundation. 


Brauner has picked up this criticism of vagueness and also concludes 
that models exist everywhere. He tries to sort out and classify models 
as Belth uses them thus developing a spatial dimension to model theory."’ 
This writer however, tends to think that Brauner does this with a tongue 
in cheek approach. 

Perhaps Belth’s use of models and his intentional reluctance to give 
a fixed definition does have merit, however. Consider model as simi- 
lar to a quality like the colour red. The colour red cannot be defined 
by itself. It can be designated as to a position within a spectrum of 
colours, or talked about in relation to other colours. It can be referred 
to as this colour is more, or less red than that colour. But one cannot 
grasp the concept of red without having experienced the colour red, or 
having it pointed out by ostensive definition. Nor can one conceive the 
colour red without it being present. Red then appears to be inseparable 
from its referential context and cannot be defined except in relation to 
something else. 

Perhaps colour and model as Belth chooses to think of them are simi- 
lar. Surely models cannot be defined by themselves, rather, they 
must be pointed to as this model or that model in some purely referen- 
tial situation. Belth stresses that they should not be separated from 
the context of the situation. But if this is true it is unclear to this writer 
how a purely new model can be invented. It is accepted that the mind 
can restructure a model with which it is familiar, as in insight, or in- 
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ference making, but in pure creativity and inventiveness a theory de- 
pendent on description and analogy seems to place severe restrictions on 
entirely new and divergent thinking. It tends to build from what one 
knows to what one does not know but tries to explain in terms one al- 
ready understands. Perhaps this is how thinking really takes place. 
There is some evidence to support this view, but does it give a Satis- 
factory answer to purely deductive thinking? For example, the theory 
and laws of gravity. Belth has tried to account for this by introducing 
hypothesis formulation, but this writer is not convinced that this is suf- 
ficient, although he acknowledges that postulate formation and theoriz- 
ing are part of the thinking process. 


Further it is acknowldged that models are not intended as proofs nor 
absolutes. They are available “as instruments of interpretation and ex- 
planation.”'* A distinctive and unique body of knowledge for edu- 
cation as a discipline when based on this concept is freed of much con- 
troversy. For example, the basis of controversy over what education 
really is stems from the inability to accept a compromise window through 
which to view and interpret the world and all that it contains. Edu- 
cation as morality has had too many sources to make a compromise pos- 
sible. 

One source of morality which seems fundamental to the educative 
process is that of integrity in matters of conducting inquiry, even in- 
quiry into itself. This seems lacking at the present time. Nor is this 
problem eliminated by freeing the teacher to teach what he considers 
to be the truth. By accepting a compromising agreement on a particular 
model of the universe one is simply letting a particular philosophical 
system dictate how a problem is viewed and solved.’ In this regard 
Belth’s idea of resolving the conflict seems a step forward. The pro- 
blem could be resolved in the discussion and resolution of the ‘models 
of thinking” employed in thinking. Discussion could then proceed to 
test conclusions derived from the models themselves, and a form of 
empirical data might develop. The problem of propounding one moral 
view against another dissolves and becomes a question of what is the 
best way to foster the thinking abilities of the learner in such a way that 
inquiry and new ways of thinking about things can develop.?’ The ques- 
tion which Belth directs at us is “how shall we treat the ideas and the 
data which the ideas make available to us”.?!_ It is relevant to education 
as a discipline. Further, what relationship exists between data and 
ideas as opposed to the relationships existing between data and the 
functions of ideas as observed in those actively engaged in the doing of 
a discipline. 

When education is conceived, in a generic sense, as the study of mo- 
dels, model making and model using the models seem to become the 
general statements of methodology employed in the related disciplines 
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being studies. In the strictest sense it does not seem necessary then to 
be a scientist in order to discuss or teach the methods used in doing 
scientific research. For methods are matters determining the proper 
relationship between means and ends, and a way of determining the 
importance of one to the other. Models on the other hand, are not mat- 
ters of means or ends but are instead the sources from which ends are 
deduced.** Conceived from this point of view education could reach 
beyond other disciplines. 


The end result of “nurturing the powers of thinking” about things 
and the ways they are related is to gain new insight into the ways things 
might be meaningfully related. This writer does not believe that Belth 
intended this to be a fixed process nor did he intend that the models 
should be treated as proofs. 


When one accepts the idea of education as the gaining of insight into 
the inter-relatedness of things it seems reasonable that inference making 
should follow. Necessarily the educator becomes concerned with how to 
teach students to use experiences of today, and yesterday in such ways 
as to anticipate events in the future. Similarly present events should 
be manipulated to bring about desired changes in the future. This re- 
quires making inferences as logical conclusions derived from data or 
premises relevant to the particular case being considered. The power 
of inference making lies in the theorizing it makes possible. It must 
be treated as projections upon which new truth and knowledge are pos- 
sible, not as proofs or truth themselves.** 


The use of models does not seem to give a satisfactory explanation of 
pure inventiveness where something is created that has never existed 
before. But the use of models does seem to play a role in the thinking 
process of insight where what one has known or learned before is sud- 
denly restructured into a new pattern. One then sees a new rela 
tionship between the things he took for granted before. 

Even the most energetic and organized mind, in order to reorganize or ex- 

tend human insight in any valuable way, must have attained more than 

an ordinary mastery of the field in which he is to act, a strong sense of 

what needs to be done, and skill in the appropriate means of expression 

....The same is true of any creative worker.?5 

To be creative, an artist, or scientist does not always invent some- 
thing entirely new. His creativity often depends on him rearranging 
and treating old materials in new and novel ways. This can be true of 
skills and concepts as well. This is not to say that the artist and scien- 
tist always use the same type of thinking, but tends to give credit to a 
theoretical model which enables us to identify characteristics of the so- 
called scientific method. It does not give a complete description of the 
thinking process but tends to explain what we could otherwise not ex- 
plain. 
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In conclusion, Belth’s thesis of education as a discipline based upor 
the study of models and how models of inquiry are constructed, used, 
altered and reconstructed has been studied. In addition an attempt has 
been made to explore and critically discuss the relationship between 
thinking and models, and between thinking and ideas. Belth has at- 
tempted to establish a relationship between thinking and ideas and has 
postulated the idea of models. But this concept of models is vague. 
They seem to resemble intervening variables and you can never be cer- 
tain whether they exist or not. Perhaps part of the difficulty with 
Belth’s theory and concept of models is because he seems to be express: 
ing ideas relevant to cognitive theory in a more sophisticated manner 
than psychologists have done up to this time. 


Although Belth maintains that analogy is only one type of model 
it seems that the concept of model is more closely tied to analogy 
than anything else because of its illustrative and descriptive function. It 
also seems too restrictive to fully explain truly inventive thinking since 
it acknowledges dependence on a preconceived conceptual system even 
when hypothesis are formulated. This writer therefore cannot totally 
accept Belth’s thesis of education as a discipline because of its precarious 
dependence on models. However, if one is concerned about minimizing 
value judgements in educational theory Belth’s work should lay the 
ground work for further analysis of what education and thinking should 
really be concerned with. Indeed Belth’s unconventional approach en- 
ables one to question educational premises too long protected by wide 
traditional acceptance. 


KEITH H. FAWCETT 
University of Alberta 
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Editorial Comment 


The Editorial Board expresses its appreciation to Dr. Gordon East- 
wood who served as editor of the Journal from December, 1965 to 
September, 1967. He continued the work of Dr. H. E. Smith in setting 
increasingly high standards for the publication. The contribution made 
by Dr. Eastwood can be evaluated in part from the direct evidence pre- 
sented in each issue of the Journal. Dr. Eastwood initiated the publica- 
tion of two special “theme” issues which have been well-received in 
the field of educational research. The revised format extended the range 
of types of manuscripts which could be reproduced in the pages of the 
Journal. In each issue, too, was evidence of Dr. Eastwood’s support of 
young scholars who had significant contributions to make, as well as 
his success in publishing the works of established researchers and 
authors. 


In addition to this direct evidence available to all readers, the new 
editor has had the opportunity to observe the demanding criteria that 
were used by Dr. Eastwood to evaluate the total production and manage- 
ment of the Journal. It is with trepidation that we promise to try to 
meet these same criteria! We wish Dr. Eastwood well in his new position 
as Head of the Department of Social and Philosophical Foundations at 
Simon Fraser University. The one consolation in losing him as editor is 
that we have regained a contributor whose ideas are always stimulating. 


A change in editorship usually implies changes in editorial policy. 
These changes may be directly stated or they may be implicit in the 
interpretation and implementation of previously stated policy. At this 
point, we would like to reaffirm the policy described in the “Editorial 
Comment”, March, 1966, with respect to types of manuscripts acceptable 
for publication in the Journal. Manuscripts on hand exemplify most of 
the types of articles described in that editorial: “. .. manuscripts devoted 
to any and every type of research—empirical, philosophical, historical, 
ete.—; to exposition, criticism, or evaluation of research designs or 
programmes; to any aspect of the logical bases of research; to ways and 
means of more effectively using research resources; to methods that can 
be used to translate and interpret the specialized reports of researchers 
for practising educators; and particularly to the education of research 
personnel in sufficient numbers and with proficiencies appropriate for 
the many areas in which research activity is necessary.” 


In the first article, Eastwood questions the use of statistical tests 
designed to confirm a hypothesis through the rejection of the null hypo- 
thesis. He argues that this search for one more confirming case leads 
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to the lack of precision in the formulation of hypotheses. He discusses 
the advantages of research designs which place positive emphasis on 
attempts to reject more risky hypotheses specified in the non-null form. 


Readers are challenged to debate ideas presented in the pages of this 
journal. In this issue we present a theoretical “kite” flown by Powell. 
He posits a definition of experience based on the interaction of two 
models, the environment and the primitive learner, and suggests some 
hypotheses which relate the interaction model to actual human and 
animal learning. Powell and others authors, such as LeFrancois (A 
Theory of Behaviour [or As You Like It], June, 1967) , hope that readers 
will be moved to write articles in response to their ideas. Critical dis- 
cussion of ideas is necessary to their growth and refinement, even to their 
abandonment in favour of more fruitful approaches. 


Chabassol and Thomas present the results of a correlational study of 
anxiety, aptitude, achievement and performance for female teachers. 
They suggest other studies that might be done on the basis of their find- 
ings. Dockrell and Brosseau demonstrate the need for researchers to do 
initial investigations with unique samples as they are available in order 
to make a beginning in important research areas. Their study suggests 
a need for investigation into the question of whether English-speaking 
children can become bilingual if taught exclusively in the second lan- 
guage even when there is no feedback from unilingual parents. 


Friesen examines the “profile” of the potential dropout. His presenta- 
tion of many variables and their relationships to the desire of a particular 
group of young people to stay in school may suggest possibilities for 
tightly controlled studies. The most promising relationships, with the 
variables well-defined, might be investigated. 


Two studies of the achievement of transient students are included in 
this issue. Varying results may be related to the differences in research 
design, to the definition of crucial variables, or to genuine differences in 
the populations studied. Would Wickstrom have concluded, as did Sister 
Annata, that transiency has a greater effect on the achievement of girls 
than of boys had his analysis allowed consideration of that variable? 
Sister Annata’s finding that the achievement of boys is not affected so 
much by the initial transfer as by increasing numbers of transfers seems 
to be supported by Wickstrom’s general finding that moderately mobile 
pupils seem to fare as well as or better than non-transient pupils. 


The final article is a timely note on tax concessions and their role in 
encouraging full use of our educational facilities by a greater proportion 
of eligible students. Salyzyn discusses, from the point of view of an 
economist, various schemes for the allocation of resources to education 
including the recommendation of the recent Royal Commission on 
Taxation. 
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In this article the author discusses 
the implications of using the re- 
futation of the null hypothesis as 
a basis for inferences in research. 
He supports the thesis that the re- 
jection of an affirming hypothesis 
is the starting point of genuine 
research. 


GORDON R. EASTWOOD 


Simon Fraser University 


A Note on Hypothesis Testing 


A statistical hypothesis is a statement about a statistical population 
which on the basis of information obtained from observed data, one seeks 
to support or reject. A statistical test is a set of rules whereby a decision 
about the hypothesis is reached.1 


This view may be satisfactory for the statistician; who is primarily 
interested in the mathematical and methodological aspects of hypothesis 
testing and the inferences that, on the bases of the data, can be drawn. 
Effective interpretation of research and adequate understanding of the 
implications inherent in research studies necessitate consideration of 
other issues. Explication of these involves: (1) description of the 
hypothesis forming process, (2) comment on the use of the null hypoth- 
esis for maintenance of scientific rigour in research, and, (3) explication 
of the implications inherent in the acceptance and rejection of hypoth- 
eses. Study of these issues leads to the conclusion that the end product 
of a statistical test of a hypothesis is not a decision about the hypothesis 
but a decision regarding the ontological status of the entities from which 
it was derived. Consequently, the testing of a hypothesis is an inter- 
mediate stage in systematic enquiry. 


I 


Formulation of a hypothesis constitutes stipulating the possibility of 
confirming or refuting the existence of some relationship, state of affairs 
or entity within the experiential domain to which reference is directed. 
Understanding the logic of hypothesis formation necessitates explication 
of the structure of a referent domain and of the logical (i.e., relevant) 
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process by which hypotheses relevant for description or explanation of 
it are formed. An experiential domain consists of a set or series of ob- 
served, assumed or postulated states of affairs. Hypotheses are designed 
to test the evidence for the existence of these states of affairs. Hypothesis 
testing is then concerned with the central problem of induction—the 
problem of establishing and validating the relationship between the exis- 
tent world and the language used to refer to it. The relationship between 
a statement about the world and the world is a factual question. 


The domain to which a hypothesis directs attention may be conceived 
as being composed of several logical types of entities. The term ‘entity’ 
is used to refer to the total range of possible things and includes, among 
others, objects, ideas, relations, dispositions but for the purposes of this 
paper it is not necessary to distinguish these. Among the types of entities 
are observables, generalizations from observables, abstractions from 
observables, and theoretical constructs (concepts) introduced by the 
enquirer. This is an arbitrary and convenient taxonomy but not neces- 
sarily the taxonomy. To each entity in each category a word or name 
(label) is co-ordinated and these words make up the vocabulary of the 
domain. 


Observables are simple, directly apprehendable entities which can be 
ostensively defined. Knowledge of their existence is dependent upon 
acceptance of a theory of perception that will establish the validity of 
sense-data as indicants of sensible entities, and, as well, on an explanation 
of the process of conceptualization which determines the sense-data that 
are observed. Generalizations are classes of observables and therefore 
are only one stage removed. Their ontological status is dependent upon 
the same criteria but to it must be added the problem of the “inductive 
leap” inherent in all inductive inferences. In other words knowledge of 
the existence of a class is dependent upon knowledge of the existence of 
the particulars that comprise it. The referents of generalizations cannot 
be observed as such and therefore no general term can be ostensively 
defined. Abstractions from observables are generalizations suggested by 
observation but consisting of more than summarizations of observations. 
In this type the entity formulated is conceptualized by noting and observ- 
ing a series of entities with common or similar properties and conjectur- 
ing to another entity which attempts to explain the observations and the 
variations within and among them. These abstract generalizations have 
been called conjectural generalizations. This is the preferred name be- 
cause ‘abstract’ and ‘abstraction’ have etymological associations which 
tend to introduce undesirable vagueness. The distinction between simple 
and conjectural generalizations is the distinction between the inductive 
leap and the conjectural or speculative leap. In the former the observed 
properties of a finite series of particulars are used to postulate that all 
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members of the class possess those properties. In the latter a series of 
observations of variable magnitude of a property are used to formulate 
a generalized statement regarding the magnitude of that property. 


A domain which is assumed to include only observables and gen- 
eralizations from observables (simple generalizations) is a simple enu- 
merative descriptive domain and theories formulated within it, or derived 
from it, cannot have more than limited descriptive import. They are 
descriptive because they purport only to enumerate the kinds and quan- 
tities of things that are observable and limited because observability is 
curtailed by a pre-existent conceptual schema. Conjectural generaliza- 
tions constitute the first stage or move beyond the purely descriptive. 
Domains which claim them among their constituting entities permit the 
formation of hypotheses (and hence theories) that guide the process of 
description toward awareness of the possibility of the existence of pre- 
viously unobserved (and unobservable) entities. The introduction of 
conjecturally developed entities provides for the development of more 
powerful descriptive theories and paves the way for explanations. Conse- 
quently this is the domain of scientific discovery but it is a relatively low 
power form of discovery. 


To increase the power of description and explanation it is necessary 
to postulate the existence of entities that are neither directly nor in- 
directly suggested by observation. These entities are theoretical con- 
structs which are not derived from observation of the properties, similar- 
ities and variations in phenomena external to the enquirer. They are 
created by the enquirer and used as the premises of deductive arguments 
that lead to the implicit definition of possible entities. The enquirer who 
operates in a domain defined by entities of this type is concerned with 
discovery in a different sense from that applicable to those who start 
from observation. Concern is with inventing a theoretical system to 
direct and guide enquiry, not with formulating a theoretical system 
designed to describe or explain observations made. The end product is 
description (or explanation) uninhibited by the enquirer’s previously 
established conceptual (and perceptual) frame. 


These four classes of entities, observables, summary generalizations, 
conjectural generalizations, and theoretical constructs, constitute the 
totality of things that may be considered to be the possible elements of 
a referent domain. To facilitate reference the four classes are designated 
by the symbols E,, E,, E, and E,. The members of each class are in 
practice designated by words* and the set of terms produced constitutes 
the vocabulary of the domain. These terms are frequently referred to as 


*e.g. Score: 85 when used to refer to a particular score is the word used to 
designate an E, entity. Its significance is determined by a co-ordinating 
definition which relates it to a state of affairs. 
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the primitive or undefined terms of the domain and of any descriptive or 
explanatory theory applicable to it. The link between the terms in the 
vocabulary and the entities to which they refer is made by co-ordinating 
definitions, which may be operational, stipulative or ostensive. The 
operational form lends itself most readily to empirical verification but 
limits the scope of the system because of dependence on observations. 


The entities, the co-ordinating definitions and the terms of the vocab- 
ulary constitute the referent domain. Hypotheses about the domain use 
the primitive terms as their descriptive words and their function is to 
show possible ways of establishing that the entities to which these words 
refer are in fact existent entities. The function of enquiry is the establish- 
ment of evidence to support the assertions made when entities are named. 


The process of hypothesis (and theory) formation necessitates the 
unification of primitive terms of the referent domain to constitute the 
defined terms of the logical domain. For example, if S designates the 
score of an individual for a specified test and S the mean score for the 
class S’ of which S is a member, then S/S is a defined term within the 
system which gives a measure of the achievement of S relative to the 
class S’. S is an observable, S a generalization from observables and 
hence the domain is an ‘E, . E,’ (logical conjunction) domain. The num- 
ber of primitive terms related to constitute a defined term and the form 
of the relation is an arbitrary but logical process, i.e., two or more prim- 
itive terms are related by logical connectives to produce a defined term. 
The number of defined terms that can be formed is dependent only upon 
the total number of possible combinations of the primitive terms. This 
means that the move from primitive terms to defined terms is a move 
from possible experiential states in the referent domain to inferred en- 
tities in a theoretical domain. It is in this theoretical (logical) domain that 
hypotheses are formulated. The only intervening step between defined 
terms and hypotheses is a set of axioms logically derived from the defined 
terms. 

The move to defined terms renders the context in which hypotheses 
are formulated factually independent of the domain to which they refer. 
Consequently the acceptance or rejection of a hypothesis is per se 
factually meaningless because hypotheses are about defined terms and 
axioms. 


II 
Scientific rigour demands that confirming evidence should count if 
and only if it is the result of a genuine test.2 In view of the human pro- 
pensity to see or read into any situation those aspects which are expected, 
a genuine test is one designed to disconfirm or refute the belief or theory 
held. Unless this condition is accepted and applied the researcher is 
likely to disregard or fail to notice instances that are contrary to the 
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theory. Even if this gross error is meticulously avoided the best that can 
be achieved is the discovery of one more confirming case. 


The tendency to concentrate upon the discovery of confirming cases 
leads to the use of experimental designs and statistical procedures that 
maximize the probability of finding them. This can be, and frequently 
is, achieved by making the hypothesis less precise. For example, inability 
to make accurate predictions about individuals leads to relegation of 
prediction to groups or samples. This has occurred in prediction of 
academic success and it can be argued that, though the procedure is 
justifiable and intellectually honest for the counsellor, it may be dis- 
advantageous for the progress of research. Prediction as a counselling 
or administrative device must be separated from prediction as an adjunct 
to explanation. A strong case for emphasis upon research studies based 
on specific predictions for individuals as a means of refining measuring 
techniques can be made but the argument is not within the scope of this 
paper. 

Present concern is with the null hypothesis and some aspects of its 
use as a methodological procedure. The final stage of an experiment is 
the acceptance or rejection of the hypothesis. If a hypothesis is accepted 
the researcher incurs the possibility of false acceptance—the possibility 
of accepting a hypothesis which should in fact be rejected. This the 
statistician calls Type II error. If, on the other hand, the hypothesis is 
rejected a Type I error is made if, in fact, it should have been accepted. 
Scientific caution leads to a preference for the latter type partly because 
it is less disadvantageous to reject falsely than to accept falsely and 
partly because the latter type of error (more precisely the probability 
of making it) is wholly under the control of the experimenter. These 
factors cause the statistician to concentrate upon efforts to reject rather 
than to accept. This procedure appears to conform to the criterion of 
refutability but it may be only appearance. 

Hypotheses are set up on the basis of a prior belief (particularly if 
they are derived from E,, E,, or E, terms) that the treatment being tested 
will have the effect hypothesized. The researcher believes that the 
experiment will reveal that X. 4 X, (test in terms of means: ‘e’ and 
‘ce’? denote experimental and control groups respectively). Application 
of the null hypothesis technique necessitates the specification of the 
opposite view and therefore the hypothesis X. — X, is tested. If the 
experiment is successful in terms of the principle of emphasis upon 
rejection this hypothesis will be rejected. Rejection leads to the accept- 
ance of the alternate hypothesis X, ~ X, (or a more precise form of it 
such as X. > C,). But, as this is the hypothesis which was initially 
believed to be true the whole process becomes one of emphasis upon 
the discovery of confirming evidence. This means that the hypothesis 
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testing procedure while appearing to be an application of the stringent 
refutation criterion is in fact a confirming procedure. 


This does not deny the validity of the null hypothesis technique as a 
statistical method but it does render it less acceptable on epistemological 
grounds than is usually believed. If, as Karl Popper asserts, confirming 
evidence should count only when it is the result of a genuine attempt 
to refute, then the hypothesis that is tested must be the hypothesis that 
is believed by the enquirer. To do otherwise is to make the whole pro- 
cess self-defeating. 


This aspect is, however, the lesser part of the problem. The more 
important aspect is the question of what in fact we do reject when we 
reject a hypothesis. Consideration of this is simplified by disregarding 
null hypothesis techniques. The question posed can be expressed pre- 
cisely in the form “What does it mean to reject the hypothesis p, = p,?” 


Tie 


The conduct of systematic enquiry may, for the purposes of descrip- 
tion, be considered to involve three stages or domains. These are (1) 
the referent, (2) the logical or theoretical and, (3) the verifying domains 
which, for ease of reference, may be designated by the symbols D,, D,, 
and D,. 


In D, the area or field to which the research is applicable is specified 
and delineated and the entities (properties, relations, states of affairs, 
dispositions, etc.) which are, or may be, its constituents are nominated. 
These nominations are made with the primitive terms previously men- 
tioned and described. Systematic enquiry is designed to establish the 
existence of these entities or, more accurately, to increase the probability 
that statements asserting or implying their existence are warranted by 
the evidence. Within D, the connection between the primitive terms and 
the entities nominated by them is arbitrary or, at best, conventional. 


Valid and reliable measurement of any magnitude (if entities exist 
they must have magnitude in some form and some degree) requires that 
the measuring instruments be factually independent of the entities being 
measured. Achievement of this condition necessitates the translation of 
the primitive terms in D, to defined terms in D;. The number of defined 
terms that can be constructed is dependent only upon the number of 
permutations and combinations of the primitive terms in D,. 


In D, the defined terms are combined according to logical rules to 
formulate axioms which in turn enable the formation of general hypoth- 
eses. As D, is not factually dependent on D, there exists neither psycho- 
logical nor ontological necessity to make the axioms consistent with 
experience and hence the enquirer is unrestricted with respect to the 
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range of hypotheses that can be formulated. The only necessary condition 
is that hypotheses must be logically derived from the undefined terms. 
This means (1) that the axiomatic system constructed can restrict the 
D,. by definition and, (2) that hypotheses can be set up to specify pos- 
sible states of affairs for which there may be no known empirical grounds. 
The result is the establishment of a conceptual frame free from prior 
beliefs. Of course, the degree of abstraction achieved depends upon 
whether the undefined terms are derived from primitive terms nom- 
inating E,, E,, E, or E, concepts. 

The transition from the general hypotheses of the logical domain 
(e.g., «, = p,) to empirical and testable hypotheses (e.g., X, — X.,) 
constitutes the transition to the verifying domain. The derivation of 
testable hypotheses is a deductive process. The problem of the validity 
of the relation between », and X, (and p», and X,) is in part statistical 
sampling theory and in part epistemological theory but need not be 
specifically considered here. It is sufficient to note that all statistical 
significance is related to the assumption that the statistics calculated are 
reliable estimates of the parameters they are assumed to estimate. 

In summary it can be said that the enquiry system is composed of a 
referent domain maintaining or implying an ontologically significant 
relation to an existent state of affairs; a theoretical domain in which 
general hypotheses relevant to the referent domain are generated; and, 
a verifying domain in which empirical hypotheses are derived and tested. 
The connections among entities within each domain and the connections 
between domains are definitional and arbitrary—they may or may not be 
conventionally established. 

In view of this the question of the meaning of the acceptance or 
rejection of a hypothesis in the verifying domain must be considered. 
If the generation of a hypothesis H, : X, — X, is the result of logical 
deduction (and definitional agreement) from a set of observed, hypoth- 
esized or postulated entities in the referent domain it necessarily follows 
that acceptance of a hypothesis constitutes acceptance of the existence 
of those entities, (i.e., ontological acceptance). Consequently acceptance 
(or rejection) of a hypothesis necessitates the acceptance (or rejection) 
of ontological assumptions inherent in the entities of the referent domain. 
Moreover, if a hypothesis is rejected it can be assumed that one of two 
possible states exists—there is either an error in the logic of the theoret- 
ical domain or there are ontologically unacceptable assumptions among 
the entities of the referent domain. 

The conduct of enquiry is designed to lead to increases in the values 
of the probability statements about entities in the referent domain or 
to the discovery of previously undetected entities. These increases 
and/or discoveries can only result from tests based on genuinely risky 
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predictions. Increases in the riskiness of prediction cause increases in 
the probability of rejection (refutation) and consequently rigourous 
research necessarily implies positive emphasis upon attempts to reject 
hypotheses specified in the non-null hypothesis form. Although utiliza- 
tion of the null hypothesis may be statistically sound it is philosophically 
unsatisfactory unless its characteristics are clearly understood and its 
limitations realized. 


Statisticians have always stressed the value of emphasis upon hypoth- 
esis rejection but they have done so for statistical reasons. These reasons 
are valid but empirically and practically less important than the onto- 
logical reasons. The weakness of the statistical procedure lies in the 
acceptance of the alternate hypothesis when the hypothesis tested is 
rejected. This places undue reliance upon the accumulation of confirming 
evidence. Of course, we want to confirm hypotheses but we- must be 
careful to ensure that we do so if, and only if, confirmation is onto- 
logically justifiable. The chances of doing this are maximized if we 
ensure that every experimental situation and every test are genuinely 
designed to refute a hypothesis or a theory. Rejection (or acceptance) 
of a statistical hypothesis does not constitute rejection of the hypothesis 
per se but rejection of either the logic of the process of hypothesis 
formation or of the entities from which the hypothesis was derived. 

It follows that the rejection of an affirming hypothesis (H, : X, — X,) 
is the starting point of genuine research. The moves that follow are 
(1) the re-examination of the logic of D, and (2) reconsideration of 
the evidence for the existence of the entities of D,. That these moves 
are seldom made need not be stressed. 


It also follows that failure to reject an affirming hypothesis can be 
scientifically useful only if it leads to re-examination of D, and the 
formulation of a more precise hypothesis (more risky) that will increase 
the probability of rejection. The long run aim is, of course, the develop- 
ment of measuring techniques that will enable the testing of very precise 
hypotheses that cannot be rejected. For these reasons it may be that 
emphasis upon prediction for groups on the basis of statistical probability 
will have to give way to emphasis upon prediction for individuals in very 
limited contexts. Enquiry is a piecemeal, little by little undertaking. 


It has been said that “ontology is the core of philosophy’’*® because 
the pursuit of any problem to the limit always leads to decisions about 
the ontological status of the entities involved. It has also been stated 
that “philosophy lays the track on which research runs’? because the 
questions which research attempts to provide evidence to support or 
answer are philosophical questions and because the evidence itself must 
be subjected to the rigourous examination that is the function of philos- 
ophy. Philosophical and empirical enquiry are two arbitrarily distin- 
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guished and interdependent aspects of a single activity—the pursuit of 
knowledge. 


Effective research needs to be preceded by rigourous analysis of 
the assumptions and postulates and succeeded by equally rigourous 
examination of the conclusions and inferences. The division between 
research and philosophy in the sense in which the terms are correctly 
used is both arbitrary and extremely difficult to draw. Perhaps it is 
more significant to note that the distinction between the researcher and 
the philosopher is equally difficult to distinguish. Indeed attempts to do 
so seem to be pointless because the terms ‘research’ and ‘philosophy’ 
refer to phases of the process of systematic enquiry and each is carried 
on alternately and/or simultaneously by the same individual (s). 
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Experience is defined in terms of the 
interaction between two models, an 
“environment” model and a “primitive 
learner” model. The latter is so 
constructed to be a legitimate 
element of the former and so as 

to have some interesting implica- 
tions for human and animal perfor- 
mance which it purports to simulate. 


See LOR tar la ia 
The University of Alberta 


A Definition of Experience Based 


on a Primitive Learning Model 


Introduction 


The term “experience” has a broad range of definitions. It is used 
not only to refer to the specific events through which a person passes 
but to the accumulated recollections of these events, to the length of time 
devoted to a specific subset of these specific events, to mention only 
some of the possible meanings. Thus, we find that the term encompasses 
many of the central problems in epistemology. 


To avoid confusion we will use a somewhat restricted definition for 
experience in this paper. The Shorter Oxford Dictionary defines expe- 
rience as “the observation of facts or events, considered as a source of 
knowledge.” It will be noted that this definition contains three elements: 
an “observer”, an “environment” composed of “facts or events’, and the 
“interaction” between these two primary elements to produce the sec- 
ondary element “knowledge.” 


In order to elaborate this definition into a functional statement of 
epistemological problems, it is necessary to generate two models: (1) an 
“environment” model and (2) a “primitive leaner” model, which must, 
of course, be one of the elements of the “environment” model. ‘If these 
two models are allowed to interact, the result represents “knowledge.” 
We can then consider the whole process to be a functional definition 
of experience. 
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The “Environment” Model 


The constituents of an environment are not always directly quanti- 
fiable and, since they are not necessarily ordered, neither a matrix nor a 
lattice is exactly appropriate for our definition. In our effort to define 
an environment, we will, therefore, generate a lattice-like structure which 
we will call a “state of affairs” and then show that, by combining these 
“states of affairs” in certain ways, an environment can be generated. 


Fundamental Constituents 

Analagous to the mathematical concept of point, we will assume a 
particular quality which we will call an attribute (a, b, ...). This 
attribute will be considered such that it is drawn from a universe set 
of attributes. Attributes have the following characteristics: 


1. Distinguishability (d) *_each attribute may be in some way 
distinguishable from at least some other members of the universe 
set from which it is drawn. 

2. Equivalence (=)—each attribute may be in some way indis- 
tinguishable from at least some other members of the universe set 
from which it is drawn. 


3. Comparability (c) —in order to be able to distinguish one attribute 
from another some form of comparison between attributes must 


be made. 
Thus, for the ith and the jth attribute the following relationships hold. 


(a; d aj) v (a; =a;) but not (a; d a;) . (a; = a;)** 
i.e., attributes may or may not be distinguishable from each other but 


two attributes are not both distinguishable and indistinguishable 


from each other. 
This relationship implies a number of others, for instance: 


If Oi, C 0; = 04 C.O% 
then a; = a 
etc. 
4. Scalability (s) —at least some attributes are scalable in the sense 
that if the comparisons between pairs of unlike attributes are in 
some way equivalent, then all the attributes with this property 


are members of the same scale. 
A A A 
If aj d a; da,.d a; 
A 


A 
but 44.¢ a; == a; Ca, 
then there is a scale S,, such that 
ri C Ami, Amj, Amk, Amt 


*The symbols used in this paper for characteristics or operations are included in 
parentheses following the name of the operation. 

**The following symbols from logic are used throughout this paper: 
(.)—and, (v)—or, and (C )—the inclusion set 
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Fundamental Components 

A component (C) is a set of attributes. It has one important character- 

istic not present in the attributes themselves. The characteristic is: 

1. Uniqueness (U)—a component is a component if and only if the 
set of attributes which constitutes the component is at least in some 
way different from all other constituent sets. These differences 
may be slight or large, involving one attribute or more. 


a aed Shae 7 a) at el Ce Ae _) where m ~ n 


2 m 1 n 


, ) Where a and b are attributes. 
q n 1 n 
A State of Affairs 
A “state of affairs” is a set of components. Hence, the universe of all 
states of affairs is the set of all possible components. 


There are several possible kinds of components. We will confine 
ourselves for the purpose of this discussion to three, namely the object 
components, the event components, and the condition components. 

1. Object components (a)—an object component is part of the subset 
of the universe state of affairs which is physically identifiable at 
any given time t,. The universe of object components is the object 
state of affairs (A). 

2. Event components (8)—an event component is a component which 
is identifiable as representing some possible transformation of an 
object component over a time interval t,—t,. The universe is (B). 

Replacement (<-)—the transformation which occurs to form 
an event component is of one kind only. Some subset of the 
attributes of an object component is replaced by a new subset 
such that the uniqueness principle continues to apply. This 
replacement may not occur in some cases, i.e., the null trans- 
formation. 

1.e., Be == Ca, <— Cy, 

where i may or may not equal } 

except for the null transformation. 

It should be noted that the maintenance of the uniqueness principle 
makes the event state of affairs also a subset of the universe of com- 
ponents. A further restriction occurs because of the uniqueness of each 
object which excludes from each object some of the possible events; 
hence, the set of all possible events which could occur to a particular 
object over any particular time interval t,—t, is a subset of the universe 
of event states of affairs. 

3. Condition components (y)—it will be assumed that a replacement 

event will occur if and only if a particular set of conditions relative 
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to the particular attribute of the particular object component are 
met. The condition universe is (I). 


It should be noted that although these three states of affairs each are 
composed of components, each state of affairs is unique from the others. 
That is, there are no components C , C, or @ suciy that, 

(64 


" 
(C 0s), wuklCiire=nC wp) ivonw. 
a B a ve 
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Environment (E) 


An environment will be defined as a lattice-like structure composed 
of elements. The elements of any environment have the following 
characteristic: 

An Element (e)—is the intersection of two or more components each 
of which must be drawn from a different state of affairs. 


Figure One illustrates this relationship. 


VENN DIAGRAM ILLUSTRATING 
THE GENERATION OF AN 
ELEMENT 


FIGURE | 


Thus the Environment E F represents the total possible environment 
Qa 


in infinite time, whereas the Environment E represents any possible 
apy 
finite environment over any finite time. 
Since the definition of the various components is constant, changes 


in the environment E 8 are equivalent to corresponding changes in the 
apy 


278 


A Primitive Learning Model 


attribute constituents of the elements e,,... , e, such that: 
elas yee. + 5 Onur 

Any total observable environment is equivalent to the intersection 

of its constituent object, event and condition states of affairs. 
EK = ABI 

It should also be noted that of the three states of affairs only A is 
physically identifiable at any time t,, hence, although B and LP are present, 
their presence and nature can only be inferred by observing transforma- 
tions of A over the time t,—+t,. 


Causation (—) 


One of the characteristics of the conditional state of affairs is that 
changes which can occur in an element are of two classes, Output, in 
which some change in the attribute constituents of element e; occur as 
a result of undefined internal changes in e;, and Input, in which changes 
in e; are at least partially attributable to changes in at least one other 
element. 


1. Simple Causation 
Simple causation would then be definable as output from one 
element leading directly to input in another. Thus: 
Ae; — Ae; where A means “change.” 


2. Process 
Multiple causation or process can be defined as: 
A +e ere’ the Cnt > A fe; Caer pene 


3. Feedback and chains 
This idea of multiple causation and multiple effect suggests several 
other possibilities. For instance, in certain circumstances, input 
into a set of elements may change the conditional relations within 
this set in such a way as to bring about output from this second 
set. The new output can go in either or both of two directions, 
toward the original output, in which case we have feedback, or 
toward a third set of elements, in which case we have a chain 
reaction. 

4. Cycling, growth and decay processes 
There are other possibilities which should be considered. Com- 
binations of feedback and chaining can lead to cycles. This effect 
can be produced either by feedback or by a closed chain. 
Growth and decay processes are inverses of each other. If the out- 
put of an element or group of elements is such that, relative to the 
conditions in force, the resulting changes lead to an increase in the 
volume of output, this is a growth process. The converse is a 
decay process. 
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5. Equilibrium states 
If the growth and decay processes balance each other or if a stable 
cycle is established, an equilibrium state occurs. If growth or decay 
within or outside of a cycle are very slow, then a quasi equilibrium 
state results. It is necessary therefore to distinguish between short 
and long run equilibria. 


Summary 

We have defined an environment as a unique set of unique elements. 
Those elements are, in their turn, the intersection of at least two com- 
ponents, each drawn from a distinct state of affairs. Components are 
made up of unique sets of attributes. In order for states of affairs to be 
distinct when drawn from the universe of components, sets of restrictions 
involving the nature of the attributes contained in the components are 


established. 


Finally attributes are defined as distinguishable members of an un- 
defined universe. This definition reduces the system to the point and 
point set basis characteristic of a mathematical system. Attributes have 
a number of properties other than distinguishability, most notably 
equivalence and scalability. 

The fact that conditional statements can be part of environmental 
elements makes the application of N value logic possible in this system. 
Also a number of possible processes are suggested. It is not, however, our 
intention to explore exhaustively at this time the mathematical properties 
of an environment as defined. The model has been developed for a 
specific applied purpose, that of defining experience. Its properties are 
sufficiently like those of our natural physical environment for our present 
purpose. 


The Primitive Learner 

As already stated our primitive learner must be an element in the 
environment. We will need to select from this environment an element 
capable of both input and output, and of all three processes—cyclic, 
growth and decay. 

In order for this element to be capable of all three of these processes, 
it must be capable of internal modification of input and the initiation and 
direction of output, as well as being a self-sustaining system. It is to the 
possible characteristics of such an element that we now turn our atten- 
tion. It is this element which we will designate as a primitive learner. 


All self-sustaining systems have these three characteristics and their 
related subfunctions: 


A. Input: 
1. selection 
2. decoding 
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B. Information analyzing* 
1. recognition 
orientation 
recall 
specification of error tolerance 
analyzing strategies 
arousal 
7. data capacity 


Se See 


© OUrpUL. 
1. selection 
2. encoding 


3. feedback 


We will discuss each of these in turn and specify a model of a primitive 
learner which meets these requirements. 


A. Input: 
Since the elements of the environment are composed of distin- 
guishable attributes, there is a need for some sort of input mechanism 
which has the capability of recognizing these differences. 


Mechanical and electromagnetic transmissions from elements either 
by reflection or in the form of direct output are the most easily distin- 
guishable by possible mechanical, electrical, or electro-chemical sensing 
devices. Even when confined to this sort of attribute, the possible amount 
of information is very large. It is usual for sensing devices to be further 
restricted to particular critical transmission types. Sensing devices select 
from the possible range of input particular critical forms of input, critical 
in the sense that they are critical to the function of the system. This 
characteristic of selection has two important functions; first, it removes 
a considerable amount of redundancy from the input and second, it 
reduces the amount of input which the system is required to analyze. 


Self-sustaining systems have the problem of functioning within the 
restrictions of real time, hence data reduction is of primary importance. 


This selection process operates in two dimensions, (1) the nature of 
the input to which the sensor is selective and (2) the range of sensitivity. 
Range refers to the two input qualities of frequency and intensity. 


In addition, input arrives at the sensors in a number of different 
modes. Since it is unlikely that the system can analyze all of these modes, 
it becomes necessary to translate or decode at least some of these modes 
into a form more suitable for analysis within the system. This decoding 
involves, in effect, the translation of all input modes into a single system- 


*We are using the term analysis in the place of the more usual term process in 
conjunction with the term information in order to avoid confusion with our earlier 
use of the term process. 
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amenable code. In this latter case there is no need for there to be any 
similarity between the systematic code and the sensory input mode it 
designates so long as the equivalence is recognizable by the system. It 
is from this latter fact, as we shall see in more detail later, that a symbol 
system can be derived. 


B. Information Analyzing 


1. Percepts: As has already been indicated, it is necessary for the 
system to recognize the sensory input in order to be able to analyze it. 
In self-sustaining systems this recognition is accomplished in several 
different ways. To begin with, certain types of input are usually flagged, 
that is, they carry a distinctive marking in order to identify their nature. 
These flags are analagous to the positive or negative signs used in math- 
ematics to signal directed numbers. These flags are built into the code. 
A second way of flagging a signal is to include in it an override signal 
which is looked for by the analyzing strategies. In computer terminology, 
these signals usually lead to a branching point in the programme. 


A third way to flag a signal is to compare it with information already 
stored in memory. In order to do this, there must be access to some form 
of memory in order to store information, either temporarily or per- 
manently, and some way of calling for this stored information so that the 
comparison can be effected. 


The first method of flagging an input signal in our primitive learner 
will be called recognition; the second will be regarded as orientation. 
The override characteristic of the “orientation reflex” will be discussed 
later with reference to the development of goals. Finally, the comparison 
with memory will be called recall. It is usual for perception theorists to 
combine these three systematic characteristics into one process, the 
process of percept formation. 


2. Concepts: We have a second process in the analysis of information, 
that of concept formation. We shall treat this topic under four headings. 


The first is the specification of error tolerance. There are two aspects 
of this tolerance, one which is innate, the other which is learned. Since 
the input process involves a substantial reduction in data quantity, it 
also introduces some error. If this error is critical, some form of com- 
pensatory strategies must be developed. On the other hand, the restric- 
tions imposed on the system by functioning within the confines of real 
time make extensive elaboration unrealistic if not impossible. In short, 
the system must know when to desist. Hence the error tolerance in any 
given situation must be specified, either by external criteria as part of 
input, or by internal criteria as part of some goal definition. The override 
function of orientation provides for the external definition. In such 
cases, however, the criteria established on the basis of internal goals may 
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remain unsatisfied. We will discuss later the possibility that conflict 
between input and analysis demands on the system may be an important 
aspect of learning. Another importance of error tolerance will be dis- 
cussed later. 


If information is to be analyzed, there must be some method of 
analysis. Piaget* suggests that there are sixteen categorical relationships 
and four closed transformations of these sixteen at the basis of the formal 
logic ability of adults. This particular aspect of our primitive learner 
will be developed in more detail in a subsequent paper. At present it is 
sufficient to say that this groupement as he calls it has most of the 
characteristics of a mathematical group, particularly, the operations of 
converse, reciprocal, negation and identity. In order to develop these 
operations and the related categorical relationships, there must be a 
necessary and sufficient minimum set of primitive strategies from which 
all of the others can be derived. 


Although the full mathematical properties of the minimum set put 
forward here have not been explored it will be suggested that three 
strategies form this necessary and sufficient set. These three strategies 
will be designated as (1) inclusion, (2) exclusion and (3) coupling. 


1. Inclusion (¢)—this strategy in its primitive form will be essentially 
perceptual, involving the flagging of information as similar to or 
identical to previously stored information. 


Exclusion (€)—this strategy is the inverse of inclusion. 


Coupling ({)—this strategy in its primitive form ties together two 
or more primitive strategies into a generated strategy. 


It should be noted that inclusion (¢) and the formation of the in- 
clusion set (C) in logic are not identical operations. By the inclusion 
operation we mean that two elements are considered equivalent if a 
reasonable subset (by reasonable we mean within the specified limits 
of error tolerance) of the attribute constituents of one element are equiv- 
alent to a corresponding subset of the other. 


In order to indicate the difference between inclusion (e) and set 
membership (C) we need a new operation. This operation is the 
Definition (Df) strategy and refers specifically to the chain of primitive 
operations which form the strategy. Hence, for a set p, defined by the 
inclusion (¢), two or more elements make up this set if any subset of the 
attributes of these elements is equivalent for all the elements in question. 
Symbolically: If {ai,...am | ex} = 4{aj,...an | ecp=... 


Then p Df ¢ for the elements ex, e1,... 


*The specific calculus for this groupement as he calls it are found in his Logic and 
Psychology, New York, Basic Books, 1958. 
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It must be recognized that such categorical representations must, of 


necessity, be spurious. In fact, e; de : since by definition the total set of 
attributes of e, and of e; are not equivalent because of the uniqueness 
restriction. 


Furthermore in order to establish a logical class, it is necessary to 
establish class limits. That is, the non-examples of the same class must 
also be defined. Hence, to define any particular class p we must couple 
an inclusion to an exclusion. Thus: p Df efé 


These strategies should be regarded as analagous to a computer pro- 
gram through which any appropriate information can flow to give con- 
formable though not equivalent results. 


We can readily see that these three strategies considered in this 
manner, forming into various kinds of processes, can be expected, not 
only to generate categories, but also because of the presence of a positive, 
an inverse and a uniting strategy, may be able to generate all the possible 
categorical relationships and the possible transformations on these 
relationships. 

If a set of primitive strategies such as this are present in the actual 
psychological functioning of the human infant, their very presence and 
nature would explain the lawful sequence which characterizes Piaget’s 
genetic epistemology since higher order strategies would have to be 
generated before certain types of analyses become possible. 


The third of our topics in this section is arousal. If a self-sustaining 
system has only one analysis channel, then input and output velocities 
effectively determine the analysis velocity. System overloads occur only 
at input and output points. However, our primitive learner, although 
selective, is sensitive to multimodal input. In this case if the number of 
input and output channels exceeds the number of analysis channels, 
with each addition of an input or an output channel, the possibility of a 
system overload at points within the system other than at input and 
output points expands exponentially. This problem is further complicated 
by variable input and output demands and the restrictions of operating 
within real time. Of course the system can overcome some of the 
problem by modifying the specifications for error tolerance. To optimize 
analysis capacity however, there must also be some mechanism to modify 
the analysis procedure to meet the varying demands of input and output. 
This mechanism we will call arousal. It will be assumed to consist of a 
limited set of deployment and diversionary strategies which are innate, 
plus a whole set of learned strategies which set priorities and modify 
error tolerance specifications. 


Finally in spite of the efficacy of arousal to optimize the data analysis 
of the system, it is still necessary to postulate the possibility of data 
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overload in any finite system. This possibility implies an absolute maxi- 
mum of data volume for efficient analysis. Beyond this point analysis 
would be expected, under the influence of the data pile-up which would 
occur by the over-application of the arousal strategies, to become pro- 
gressively less efficient. The inverted “U” shape of the arousal curve 
found in humans may well be analogous to the process just described. In 
fact, it may be possible to generalize this model even further by suggesting 
that the essential difference between the learning capacity of various 
organisms may be some relationship between the number of input and 
output channels usable, the number of analysis channels available and 
the degree to which data can be effectively simplified before it is analyzed 
or after analysis in calling for output. We will call this optimal system 
level the system’s data capacity.* 


C. Output: Having once analyzed the data some form of output may 
be called for. This process involves the selection of appropriate output, 
the encoding of the output into some form of action signals which can 
be translated meaningfully by some form of output mechanism and some 
type of feedback to ensure that output has been satisfactorily executed. 

This feedback also provides information to input which can, in a self- 
sustaining system, lead to continuance, modifications, termination, or 
override signals to the output mechanism. Override signals are particu- 
larly important in such diverse activities as social contacts and the sport 
of karate. 


Summary 


We have devised, in this section, an element of the environment which 
can receive input, generate output and so modify its behaviour through 
feedback with the aid of innate and generated strategies that it can 
produce, within the limits of its data capacity, any or all of the processes 
characteristic of the environment. In so doing, again within its data 
capacity and its functional life expectancy, it may be regarded as a self- 
sustaining system. To be self-sustaining means that it must be able to 
modify its behaviour to meet the needs of internal and external changes. 
In other words, it must be able to learn. Since we claim that we have 
proposed a model with the minimum essential requirements to meet the 
demands of real time imposed by our environment model, we argue that 
we have generated in this section a primitive learner. This model is 
primitive in the sense that a simpler model would not be self-sustaining 
in the hypothetical environment proposed. Diagrammatically the model 
looks like this: 


*Miller suggests that this capacity in humans is “Seven plus or minus two.”! 
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THE PRIMITIVE LEARNER AS A PROCESSOR 


| PROCESSOR | 


SELECTION 
OUTPUT 


Learner—Environment Interaction 


As we have already seen, our primitive learner se) ects a subset of the 
data available for analysis purposes. Since these subsets can be equiv- 
alent even when the sets from which they are drawn are unique, the 
generation of classifications becomes possible. Storing these simplified 
classifications in memory makes them available for recall. It is from 
this process of classification and storage that a symbol system emerges. 


Of what, we may ask does this symbol system consist? Taking into 
account the interaction of orientation, arousal, data capacity and error 
tolerance specifications, we can imagine a system with little or no memory 
having a very limited selection zone. As objects from the environment 
become organized into simple inclusion and exclusion classes, certain 
kinds of transformations of these classes which are related to immediate 
need-goals will be identified. These will become linked with growing 
output facility to produce rather complex object—event—action com- 
plexes which once in memory serve to flag current input. 


It is assumed that some of the most primitive output needs are estab- 
lished as innate reflexes and these reflexes will be assumed to be a 
substitute for learning. Thus we would expect that the higher the innate 
data capacity the more primitive and the fewer the reflexes. 


Our original symbols then are object—event—action symbols which 
we will call eidetic* symbols (because of their connection with eidetic 
imagery) and will suggest that they are idiosyncratic to each unique 
system. Furthermore these symbols will be experience and perception 


bound. 


The linking of object and event with action (output) can easily be 
equated with the primitive development of goals. It is probable that as 
goal oriented behaviour becomes more highly organized the orientation 
reflex becomes less important. It is also probable that the function of 
this reflex changes, leading eventually to such phenomena as the “circular 
reactions” which Piaget contends are the origins of intelligence. 


*Bruner subdivides this symbol system into two representational systems, namely 
enactive and iconic.? 
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At a later stage, if the system has the capacity for this level of sophisti- 
cation, formal (conventional) symbols can be substituted for eidetic 
symbols. 


It should be noted that at any time t, only objects are contained in 
input and events and conditions must be inferred from object transforma- 
tions over short or long time intervals. Hence, objects become the major 
content of the first symbol systems. Event and condition symbols except 
in so far as these are related to immediate need-goals will have to await 
the mastering of output before they can be explored. 


Thus, we would expect a gradual differentiation of symbol systems 
from the global eidetic (e’) to particular eidetic (a’, 8’, y’) to global 
formal (e”) and so on. As the learner develops the ability to separate 
object, event and condition states of affairs from the elements in his 
environment, his ability to predict outcomes improves. The increase in 
classification ability and its concomitant improvement in prediction leads 
directly to a simplification of the data being analyzed. As the data are 
simplified, the effect is a functional increase in the data capacity, which 
means that the input volume can be increased by broadening the focus 
zone and by increasing the precision possible in the specification of error 
tolerance. 

Piaget’ divides this adaptive process into two subprocesses, assimila- 
tion and accommodation, which he describes symbolically as follows: 
(using our symbolism) 


ASSIMILATION 

a, fe,’ > a, 

a, J aM a; as 

a, fe,’ — a,... where a,, a,, ... are internal states 


We will notice that a percept of an element (or an element set) from 
the environment is coupled with some internal strategy leading to some 
form of cycle. This can but need not involve output. The learner uses 
his present repertoire of strategies and categories to restore the equilib- 
rium state. 


ACCOMMODATION 
a, fe,’ > a, 

a, J e,’ —> a; 

en Ce ee 


In this case a “new” percept (a, fé,’) is identified by the learner. This 
occurrence generates a new strategy or classification (a,), which, if 
successful, restores the cycle to equilibrium; again output is possible but 
unnecessary. In both cases the restoration of equilibrium is the reinforc- 
ing agent to learning. 
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Of course, this whole process is greatly facilitated by the introduction 
of formal symbols. As this process progresses, the learner’s ability to 
cope with the ultimate uniqueness of each element in his environment 
steadily increases. At all stages, of course, there is an element of error 
in his deliberations, but this error is steadily reduced. 


Outlook and Summary 


We have proposed a model for an environment and a model for a 
primitive learner, which latter is an element in the former. We have then 
allowed these models to interact so that we can now define experience 
as “the interaction between the learner and his environment.” 


Exactly what this definition means in terms of these models with 
respect to developmental sequence, error types at various stages, rates of 
learning, and comparisons of potential learning by varying the specifica- 
tions of such parameters as arousal level, data capacity and error tol- 
rance await a full scale simulation of the model complex. Also the 
similarities between this model complex and actual human and animal 
learning await the testing of hypotheses which can be generated from 
the model. 


A few of these hypotheses follow: 


A. Individuals with equal data capacity and equal arousal level will 
learn equal amounts in the same time interval. However, the quality of 
the learning may differ with the present strategy and category level of 
the individual; hence a low-performing student in school may learn as 
much as a high-performing student. The difference between their per- 
formances may lie in the fact that the low performer’s strategies and 
categories are inadequate and/or inappropriate to the tasks set, which 
means that what he learns is confusion. 


B. There will be qualitative as well as quantitative differences be- 
tween the kinds of learning at different levels of development and among 
different species. This difference will depend on: 

1. The set of innate reflexes 

2. The data capacity of the individual 

3. The stage of the individual’s development. 

These qualitative differences will be most evident in the characteristic 
kinds of error made. 


C. Humans are capable of any level of abstraction at any level of 
development, provided: 
1. The problem can be translated into the category and strategy 
systems currently operative in that individual. 
2. That the discriminations required can be made sufficiently gross 
that they exceed the current error tolerance specification. 
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3. That the problem be decomposed into steps sufficiently small that 
the data analysis required does not exceed the data capacity of the 
individual. 


4. That the solution of the problem can be related in some way to the 
current need-goal structure of the individual. 


This last hypothesis spells out the conditions for learning which can 
be derived from the model. The implications of this last hypothesis for 
such technologies as programmed instruction are obvious. There are also 
corollaries to each of these which state that the reduction of the problem 
need not go any further than these four specifications; going further 
introduces redundancy. 


Further exploration and refinement of this model complex is in prog- 
ress. An immediate follow-up analyzing Piaget’s system in more detail 
against the complex is being undertaken. The implications of this model 
to the physiological and biochemical function of the nervous system could 
be explored. Also the relationship between this model and the work of 
theorists other than Piaget could be fruitful. Finally, there is the pos- 
sibility of the exploration and generalization of the mathematical aspects 
of this model complex which could prove very interesting as well. In 
any case, we feel that these ideas are worthy of further development. 
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Alberta Journal of Educational Research 
Vol. XIII, No. 4, December, 1967 


A study of the intercorrelations ob- 
tained for scores in anxiety, acade- 
mic aptitude, academic achievement 
and teaching performance for 124 fe- 
male education students. It was 
concluded that anxiety, as measured 
here, bore no relationship to either 
academic aptitude or teaching per- 
formance. 


DAV EDS de Galea s Ats > Ola 11d 
DA WPpeC. THOMAS 


University of Victoria 


Anxiety, Aptitude, Achievement and 
Performance in Female Teachers 


Of the many non-intellectual factors which have been investigated in 
recent years in order to determine the influence they exert on behaviour 
and performance, probably none has been more frequently scrutinized 
than anxiety. Often the studies are similar to that of Grooms and Endler’ 
in which the effect of anxiety on academic achievement alone is investi- 
gated. Other researchers, such as Endler and Snyder? introduce another 
variable, academic aptitude, in addition to anxiety and academic achieve- 
ment. A third emphasis has been the study of anxiety and its influence 
upon ability to learn and to perform tasks, as exemplified by the fairly 
early work of Mandler and Sarason.* The present study was concerned 
with determining the relationship between manifest anxiety and all of 
the variables mentioned above, viz., academic aptitude, academic achieve- 
ment, and ability to perform in a given area. 


Method 


The Taylor Manifest Anxiety Scale‘ (MAS) was used as a measure 
of anxiety. The School and College Ability Test (SCAT) was accepted 
as a measure of academic aptitude, and final grade point averages served 
as indicators of academic achievement. The subjects utilized were stu- 
dent teachers and all of the above variables were correlated with success 
in practice teaching. 
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Involved in the study were 124 second-year females enrolled in the 
Faculty of Education, University of Victoria. These students had com- 
pleted one year of arts and science courses. The second year is the 
professional year for such students and, with the exception of a second 
year English course, all work is taken in the Faculty of Education. These 
professional-year students teach for approximately eight weeks, and a 
final practice teaching grade (FPTG), which reflects the evaluations 
of from eight to twelve critic teachers and faculty members, is calculated 
at the end of the term for each student. Grade point averages (GPA) 
are also calculated at the conclusion of the April examinations. It should 
be noted that in the Faculty of Education at the University of Victoria 
the final grade point average of the student in his professional year in- 
cludes the final mark made in practice teaching. The latter mark con- 
tributes 33 1/3 per.cent of the former, so that an artificially high correla- 
tion might be expected between these two scores. 


The Manifest Anxiety Scale was administered to the students during 
the second term of the professional year. The items were arranged in 
three groups in the manner suggested by Hoyt and Magoon.® Those items 
which Hoyt and Magoon found to be most closely correlated with clinical 
assessments of anxiety yielded the MAS, score. The items which were 
next in ability to so predict anxiety yielded the MAS, score. The items 
poorest in this respect yielded the score MAS,. Also calculated was a 
total score, MAS,, which combined the three subtest scores described 
above. The fifty MAS items were interspersed with an additional one 
hundred items, similar in content, but not designed to measure anxiety, 
in order to mask the true nature of the MAS. All students had taken the 
SCAT on being admitted to the university the previous year, and three 
scores, verbal (SCAT,), quantitative (SCAT,), and total (SCAT,), were 
available. 


TABLE I 
CORRELATIONS BETWEEN MAS, SCAT, GPA, AND FPTG SCORES 


MAS, MAS, MAS, MAS, SCAT,SCAT, SCAT, GPA FPTG 


MAS 7 Ree .74* oe 90* —.15 04 —.14 .09 .09 
MAS 29-9 0-0 ae Os ee eg 88* —15 —03 —15 —.02 —.08 
MAS p= STP eee Ge) 1 ae 80* —15 —02 —14 12 04 
OS a eee eee —17 —02 —.16 .09 02 
OF NR ET Sg OR rr E, ER IK ate an 82* —.05 —.24+ 
2) S's ae PT rae ae hs Ln Ae ahs —.04 
oo A eee RE at API ae 0h eh A NRE el USF ay 05 —.21 
GE mk Cad en ge i ae Gee (eee a ee ib 
*Significant p < .001 7Significant p < .01 


PAS 


Anxiety, Aptitude and Achievement 


Results 
Table I reveals the following: 

1. All subtest scores on the MAS correlated significantly with the 
MAS, score. It will be noted that MAS., calculated from those items 
which Hoyt and Magoon found to be poorest indicators of clinical 
anxiety, correlates somewhat less well with MAS, and MAS, than 
do these subtest scores with each other, and also less well with 
MAS, than do MAS, and MAS.. 

2. All MAS scores correlated negatively with SCAT, scores. In every 
instance the correlation was significant at the .10 level. 

3. There are no significant correlations noted between MAS and SCAT, 
scores. 

4. SCAT, and SCAT, scores are positively related, but with signifi- 
cance only at the .10 level. 

5. All MAS scores show negative correlations with the SCAT; score. 
All correlations are of approximately the same magnitude, but 
whereas two are significant at the .10 level the other two scores 
are not. 

6. Not surprisingly, SCAT, and SCAT, scores reveal a high positive 
correlation with SCAT;. 

7. All correlations between MAS scores and GPA are positive but 
non-significant. Interestingly, the MAS, scores come quite close to 
significance at the .10 level. 

8. Of the three SCAT scores, only SCAT, shows a significant relation- 
ship with GPA, and this just at the .10 level. 

9. None of the MAS scores shows a significant relationship with FPTG. 

10. Of the three SCAT scores, SCAT, and SCAT, show negative correla- 
tions with FPTG. The former is significant at the .01 level and the 
latter at the .02 level of confidence. 

11. GPA and FPTG reveal a correlation significant at well beyond the 
.001 level. As noted earlier, however, this relationship is spuriously 
high. 


Discussion 

The expected high and positive correlations between the various sub- 
tests of the MAS with each other and with MAS, were found. Similarly, 
the correlations between the various subtests of the SCAT scores are 
in the expected direction. One of the more interesting findings is the 
negative relationship between ability to teach and academic aptitude as 
measured by two of the SCAT scores. Particularly surprising is the 
relatively high and negative relationship between verbal scores and 
teaching success for females. There is little in this study to suggest that 
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manifest anxiety influences either ability to teach or academic achieve- 
ment adversely. 


It would be of interest and value to repeat this study with a group 
of male teachers in training so that a comparison might be made with 
the findings reported above. 
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The author reports a study of the 
correlates of language learning 

for English-speaking children taught 

for the most part in a second language. 
The relationship of chronological age, 
mental age, and attitude to the vari- 
ables of vocabulary size, pronunciation, 
and comprehension were investigated for 
children in a kindergarten where French 
is the language of instruction. 


W.B. eC KR Vue an cd A ea Os SE Ae 
The University of Alberta 


The Correlates of Second Language 
Learning by Young Children 


There are many assertions in the literature that the preschool years 
are the most suitable for learning a second language. Williams,’ for 
example, asserts that “the earlier a child is introduced to a second lan- 
guage, the better”, presumably arguing for two languages from birth. 
Villegas? says more precisely “the optimum age for beginning the con- 
tinuous learning of a second language seems to fall in the span of age 
four through eight.” 

No justification is usually given for early instruction, and no experi- 
mental evidence to support these assertions was found. 

Penfield’s? neurological arguments have been cited to justify early 
teaching. This theory, however, is more relevant to the ability to pro- 
nounce the sounds of another language than to the ability to use a second 
language to formulate ideas or to communicate them. 

More recently, Lambert* has shown the importance of attitude in 
bilingualism, particularly a generally favourable attitude to the culture 
concerned. Specifically, what he calls the “integrative motive” is the 
basis for a favourable attitude to a second language. He also pointed out 
the importance of the attitude of the student’s family. “Students with 
an integrative disposition to learn French had parents who also were 
integrative and sympathetic to the French community” (p. 116). 

Traditionally, general intelligence has been cited as the major rel- 
evant variable. Hobbs,® for example, summarized a number of studies 
and asserted that “the usual correlation between intelligence and second 
language learning is .50” (p. 18). 
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This study was designed to investigate, within the limits set by the 
subjects available, the relationship between learning a second language 
and the three theoretically relevant factors cited above: chronological 
age, parental attitude and general intelligence. Parental attitude was 
measured by a scale prepared for this purpose based in part on Lambert’s 
Scale and in part on local and contemporary issues, and separately by a 
clinical estimate derived from a recorded interview. (Copies of the 
scale and a description of its preparation and the interview schedule may 
be obtained from the authors.) The Stanford-Binet Scale administered 
in English was the measure of intelligence. An estimate of home level 
of French was made during the parental interview. 

Achievement in French is an ambiguous term which may in practice 
have several different definitions. For this study, three specific aspects 
of language skill were defined and measured separately. Vocabulary 
size was measured by a specially prepared translation of the Peabody 
Picture Vocabulary Scale. The test was administered at the beginning 
of the school year and again shortly before its end. Increase in vocabulary 
size was the first definition of language learning. The second definition 
was accuracy in pronunciation. This was measured by the teacher who 
placed each student on a seven point scale for improvement in pronuncia- 
tion during the school year (Oral Skills). The third definition was less 
precise—general comprehension of spoken French (Aural Skills). Again 
a teacher estimate of improvement during the school year was used. The 
chlidren were placed on a seven point scale of improvement. 

The sample available for the study consisted of forty children, two 
classes in a Jardin d’Enfance conducted by the Sisters of Assumption 
in Edmonton. The relevant characteristics of this group were as follows: 


Peabody Blishen CA IQ Attitude 
Mean 17.8 63.1 60.4 110.3 34.5 
Standard Deviation 3.9 13.3 Mio 15.3 11.8 


The scores on the French version of the Peabody scale are given as raw 
scores. The range of socio-economic status, as measured by the Blishen 
scale, was wide. The I.Q. mean was average for Edmonton. The mean 
score on the attitude scale, 34.5, was significantly higher than 22.3, the 
mean score of a random sample of freshman education students at The 
University of Alberta. 


Results 


A multiple regression analysis as developed by Bottenberg and Ward 
(1963) was made using the Computer program supplied by the Division 
of Educational Research Services at The University of Alberta. In an 
analysis of this kind the extent of each individual contribution to the 
criterion variance is assessed with the influence of all the other variables 
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held constant. This involves estimating the probability that a discrimin- 
ate mean square for regression is larger than the error mean square. 
Because of the small population only three predictor variables could be 
used in this analysis. They are shown in Table I. However, Pearson 
product moment correlations between the three criterion variables and 
all of the predictors were calculated. They are given in Table II. 


It can be seen from Table I that the three major predictors correlate 
most highly with the improvement in vocabulary as measured by the 
French translation of the Peabody Test and that chronological age is the 
significant variable here. The older children showed a greater increase 
in vocabulary than did the younger children. Attitude is marginally 
significant. The multiple correlation with improvement in comprehen- 
sion, aural skills, is low and only chronological age is significant. For im- 
provement in pronunciation, oral skills, the multiple correlation is not 
significant. 

Conclusions 

The evidence on the first question, the role of age, is complex. The 
older children in the study showed greater improvement in vocabulary 
and comprehension, but not in pronunciation. The results lend support 
to Penfield’s assertion to this extent: the younger children improved 
their pronunciation as much as the older ones did. Within this age range, 
however, the older children were not handicapped in improvement in 
pronunciation. There do not appear to be any advantages to beginning 
second language instruction at age four rather than age six. 

TABLE I 


SQUARED MULTIPLE CORRELATION COEFFICIENTS SHOWING 
VARIANCE CONTRIBUTED BY EACH MAJOR FACTOR 


Criterion Variable Partialled Proportion of Significance of 
Out Variance Difference Between 
Contributed Unrestricted and 
RSQ Restricted Models 
Unrestricted Model 482 Be 01 
Restricted Models 
Peabody 1. Attitude .408 Os Seid xO 
Test 2uiCA? 401 gape AN 5) 
3. M.A. AAT Not sig. 
Unrestricted Model .267 | cde eta 
Restricted Models 
Aural 1. Attitude fs. Not sig. 
Skills 2. (eA, 082 . Oe eS AOL 
3. ‘M.A. C4 | Not ‘sig. 
Unrestricted Model 103 Not sig. 
Restricted Models 
Oral 1. Attitude .099 Not sig. 
Skills a Gly .026 Not sig. 
5. M.A. .087 Not sig. 
df 1 and 29 


297 


W. B. Dockrell and J. F. Brosseau 


TABLE II 
CORRELATIONS BETWEEN ALL VARIABLES AND KNOWLEDGE 
OF FRENCH 
Predictors Peabody Test Aural Skills Oral Skills 
Mental Age 529** pire! .089 
Chronological Age 622,%% A63** 282 
Stanford-Binet 
Vocabulary .381* —.125 —.185 
Home Level of French hs Pe .046** pants 
Clinical Rating of Attitude 
Towards French Culture aos Wait pie 
Attitude Scale 359* 238 135 


*Significant at the .05 level 
**Significant at the .01 level 


Lambert’s variable, attitude, when measured by the scale, is important 
for vocabulary but not for the other two criterion variables. The less 
direct clinical rating, which was not included in the multiple regression 
analysis, correlated with each of the variables (Table II). It may be 
that the implication of items which discriminated well in a neutral inter- 
view was obvious to the parents in a more personally phrased question- 
naire. The less direct measure may have tapped the basic values. If this 
interpretation is correct it is perhaps important that the highest correla- 
tion for this subject rating is with comprehension—the communication 


skill. 


Finally, general intelligence correlated only with vocabulary and not 
with comprehension or pronunciation. If this skill is what is sought 
from second language learning, the intelligent are able to make most 
progress. 
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This study compares a number of experiences 
and attitudes of potential dropouts (those 
students who wish to leave school before 
graduation) with those of students who do 
not wish to leave school before graduation. 
The first section describes the method, the 
sample, and the plight of the students in 
the sample. The second illustrates the ex- 
tent of variation between the two groups in 
eight areas. The third presents some rele- 
vant practical, philosophical, and theoret- 
ical considerations. 


DAVID FRIESEN 
The University of Alberta 


Profile of the Potential Dropout 


If these two ingredients are present, aspiration and stimulation by knowl- 
edge and experience, little else matters; if they are not there real education 
will rarely take place.* 


The general hypothesis of this research study postulated that the 
values, attitudes, and activities of high school students in two schools are 
independent of their desire to remain in school. Tests of independence 
using the chi-square technique were run on eighty-six 2 x n tables. The 
statistical analysis was handled by computer at The University of 
Alberta. 

The Student Values Inventory,! a survey questionnaire, was admin- 
istered to 2,425 students of two urban composite Canadian high schools 
during February, 1966. The sample population is described in Table I. 


TABLE I 
SOME CHARACTERISTICS OF STUDENT SAMPLE 
Sex Grades Socio-Economic Group Total 
IX xX XI XII XIII High Medium Low 
Boys 349 287 291 240 195 244 608 510 1362 
Girls 262 242 225 213 121 212 473 378 1063 
Total 605 529 516 453 316 456 1081 888 2425 


*Sir Alec Clegg, “The Expansion of Knowledge and the Reform of the Curricu- 
lum”, Canadian Education Association 1966 Convention: Proceedings and 
Addresses, p. 43. 
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The socio-economic status of students was obtained from student 
responses to the Gough Home Index Scale.? Those students checking 17-20 
items fell into the high group, those checking 12-16 into the medium 
group, and those checking 0-11 into the low group. The responses of all 
students were used in this analysis. The students were asked to respond 
to the question, “If you had your choice, would you leave school before 
graduation?” Only 7.5 per cent of the 2,425 students checked “yes” to 
this question. Table II provides the breakdown for boys and girls and 
for the total group. 


TABLE II 


NUMBER OF STUDENTS WHO WOULD LEAVE SCHOOL BEFORE 
GRADUATION AND THOSE WHO WOULD STAY 


Boys . Girls Total 
Wish to leave 97 85 182 
Do not wish to leave 1250 964 2214 


The responses of these 182 “‘leave” students to a number of attitudinal 
questions were compared with those of the remaining students. The 
variations will be reported under the topics of athletics, religion, aca- 
demic orientation, conformity, and the influence of parents, teachers, and 
peers. 


Plight of the “Potential Dropout” 


Before turning to a comparison of the two groups on these areas it 
may be helpful to describe the students who desire to leave school. Table 
III presents three characteristics of these students. Evidently “unhappy” 
in school, infrequently enrolled in university bound courses, and with 
little future orientation, the “leave” group was suffering from expe- 
riences (real or otherwise, but to them perceived as real) which fostered 
attitudes contrary to those which the school wished to develop. 


TABLE III 
PLIGHT OF STUDENTS 
Characteristic Per Cent Responding 
Boys Girls 
Leave Stay Leave Stay 
Finding school experiences satisfactory 52.6 SAct 64.7 83.1* 
Enrolled in university entrance courses PAT none 2H Bee. 
Plans for university, teachers’ college 20.6 64.1* 20.0 60.1* 


*All differences are significant (p < .001) 


The Socio-Economic Group and the Potential Dropout 


Table IV reveals the socio-economic groups generating the majority 
of students who desire to leave school. The major source of the potential 
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dropout was the low socio-economic group. This is an expected finding 
that has been revealed by so many studies that its inclusion is well nigh 
trivial and can be justified only for the sake of completeness. 


TABLE IV 
ORIGIN OF THE POTENTIAL DROPOUT 
Socio-Economic Number of Per Cent of Total Per Cent of 
Group Students “Leave” Group Total Sample 
High (17-20) 13 ‘ial 2.8 
Medium (12-16) 64 358 6.0 
Low (0-11) 105 Sylar 11.8 


Major Areas of Variation 


Seven headings are used to structure this report. As has already been 
the case, the students who desired to leave school before graduation 
will be designated “leave” students, those who did not wish to leave will 
be labelled “stay” students. Thus far this paper has shown (1) that 
“leave” students were more unhappy in school, (2) that “leave” students 
came from less privileged classes, and (3) that “leave” students were less 
future oriented academically than the “stay” students. In short, they 
were underprivileged in a number of ways. 


Sports Orientation of Students 
Table V provides information about five items describing the students’ 
athletic orientation. 


TABLE V 
ATHLETIC ORIENTATIONS OF STUDENTS 
Item Per Cent Responding 
Boys Girls 
Leave Stay Pp Leave Stay i 
Participation in 
football 61.9 75.9 01 52.9 63.9 10 
Participation in 
basketball 43.3 o-L 05 51.8 61.0 10 
Sports favourite 
TV program 28.9 35.0 30 9.4 8.4 80 
Athletics is important 
in school 49.5 57.3 .30 40.0 48.3 .20 
Physical education 
favourite subject 30.9 20.9 .001 20,0 20.8 .20 


Boys who desired to leave school participated less frequently in football 
and basketball than those who did not wish to leave. However, there was 
no significant difference between the two groups in their evaluation of 
sports as a favourite television program and of athletics as important in 
school life. Against this the “leave” boys placed a significantly higher 
value on physical education as their favourite subject. The two girls’ 
groups did not differ significantly on any item. 
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Religious Orientation of Students 


Table VI summarizes some of the attitudes of both groups toward 
religious activities. A significantly greater percentage of girls than boys 
responded positively to each of the four items. 

A significantly greater per cent of the “stay” boys than of the “leave” 
boys stated that they wished to join a church, that they had attended 
Sunday School, and that they attended church. The girls of the two 
groups differed only in regard to Sunday School attendance; more of 
the “stay” girls than the “leave” girls had attended Sunday School. 


TABLE VI 
RELIGIOUS ORIENTATION 
Item Per Cent Responding 
Boys Girls 
Leave Stay ly Leave Stay P 
Desire to join a church 64.9 TL .05 81.2 84.8 .70 
Attending church 57.7 69.5 .02 78.8 (wee 30 
Sunday school attendance 43.3 58.8 O01 Do. 68.7 01 
Saying prayers before 
going to bed 45.4 46.2 10 64.7 67.9 .70 


Academic Orientation of Students 


In the “desire to be remembered” as an outstanding student the vari- 
ation between the two groups was not significant, even though the 
tendency was for the “stay” group to exceed the “leave” group in this 
wish. However, in the other four areas relating to academic achieve- 
ment variation was significant for the boys, and in three areas for the 
girls. (See Table VII.) Even though the “leave” students tended to 
recognize the value in being an outstanding student, they had not inter- 
nalized the process (working, striving, or developing an attitude to work 
toward academic goals). 


TABLE VII 
ACADEMIC ORIENTATION 
Item Per Cent Responding 
Boys Girls 

Leave Stay EB Leave Stay P 
Desire to be remembered 
as an outstanding student 38.1 50.9 05 54.1 59.7 .30 
Doing one hour or more of 
homework on a week-day 45.4 fiat .001 73.0 90.3 .001 
Striving to learn as much 
as possible in school 28.9 45.3 O01 37.6 39.4 .90 
Choose education as 
highest value 38.1 52.9 01 34.1 ay be .001 
Like to get a broad 
general education 41.2 57.2 .001 31.8 45.1 02 
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Conformity of Students in the Two Groups 


Table VIII presents the evidence on conformity of the students in the 
sample. On every item significant differences existed between the 
“leave” group and the “stay” group, for both boys and girls. If society 
wishes to reduce premature school leaving and the related delinquency, 
it needs to look at the experiences of the individual who is alienating 
himself from the society in which he finds himself, and assist him in 
developing his own meaningful identity. As seen above, this is too often 
tarnished by failure and frustration. The individual clashes with the 
goals of an alien institution. Finally, he finds “joy” in simply opposing 
the “organization man” who is consumed with the mission of his institu- 
tion. Corwin hints at this when he states that “. . . professional counsel- 
lors have developed bureaucratic procedures and standardized categories 
to facilitate their search for talent.’ Is it possible that with their enor- 
mous powers of selection and bureaucratic organization counsellors have 
displaced one of their prime goals? 


TABLE VIII 
NON-CONFORMITY OF STUDENTS 
Item Per Cent Responding 
Boys Girls 

Leave Stay ue Leave Stay P 
Students smoking 52.6 24.7 .001 34.1 9.7 001 
Will go with friends even 
when parents do not approve 49.5 35.2 O01 31.8 17.0 .001 
Will hand in a friend’s 
assignment as his own 49.5 27.6 001 34.1 Vk 001 
Drinks beer 29.9 11.0 .001 11.8 2.2 .001 
Will keep a five dollar 
bill if found in school 64.9 49.2 01 30.6 17.5 01 


Parent Influence 


Table IX presents a summary of the responses to six items relating 
to parent influence. Variation was significant, especially between the 
two groups of boys. On every item parent influence was perceived as 
stronger by the boys in the “stay” group than those in the “leave” group. 
The girls’ groups differed significantly, and in the same direction, on 
items relating to parent influence, to parent concern for academic success, 
and to having a happy home life. 
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TABLE IX 
PARENT INFLUENCE ON STUDENTS 
Item Per Cent Responding 
Boys Girls 

Leave Stay P Leave Stay P 
Parents’ disapproval is 
hardest to take 34.0 46.5 01 42.4 46.5 00 
Perceived parent influence 
as the most significant 53.6 64.3 05 52.9 66.9 02 
Parents concerned about 
academic success 86.6 96.5 001 89.4 96.9 .001 
Would go west with parents 
rather than with friends 40.2 60.0 .001 64.7 69.7 30 
Students having a happy 
home life 63.9 85.8 001 (5s) 85.4 O01 
Mother has a job outside 
the home 59.8 43.1 O01 48.2 42.1 .30 


Teacher Influence 

The variation of teacher influence on the two groups is summarized 
in Table X. On the whole, teacher influence, as perceived by students, 
fared poorly when compared with parent and peer influence. The “leave” 
boys found teacher disapproval hardest to take and perceived school 
experiences as unsatisfactory in significantly larger numbers than the 
“stay” boys. However, significantly more of the latter stated that teachers 
did understand and assist teen-agers. A significantly smaller percentage 
of the “stay” girls than the “leave” girls found school experiences unsatis- 
factory, and a larger percentage stated that their teachers understood 
teen-agers and assisted them. It is significant that only 21.6 per cent 
of the “leave” boys and 17.6 per cent of the “leave” girls perceived their 
teachers as able to understand teen-agers and willing to assist them. 


TABLE X 
TEACHER INFLUENCE 
Item Per Cent Responding 
Boys Girls 

Leave Stay P Leave Stay P 
Teacher disapproval 
hardest to take 13.4 6.2 O01 9.4 Vel: 00 
Teacher influence 
most important 6.2 4.6 00 4.7 4.2 80 
School experiences 
unsatisfactory 46.4 16.3 .001 34.1 15.3 001 
Would like to resemble 
a favourite teacher most 11.3 8.9 00 8.2 on 70 
Perceiving teachers as understanding 
teenagers and assisting them 21.6 35.1 01 17.6 35.7 O01 


Peer-Group Influence 
Table XI offers some evidence on variations of peer-group pressures 
on members of the two groups under consideration. The greater power 
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of the peer-group over the “leave” students than over those who wish 
to remain in school may be either cause or effect, or both. That the 
alienated, frustrated adolescent increasingly turns to his peers for accept- 
ance, legitimation, and identification is a theory that receives some sup- 
port from these findings. Both boys and girls in the “leave” group spent 
significantly more evenings a week with the “gang” than those in the 
“stay” groups. Boys of the former groups chose much more frequently 
than those in the latter group to go with friends rather than with parents. 
The “leave” girls in significantly larger numbers than the “stay” girls 
perceived the influence of friends as most important. 


TABLE XI 
PEER INFLUENCE 
Item Per Cent Responding 
Boys Girls 

Leave Stay P Leave Stay P 
Breaking with a friend 
hardest to take 47.4 45.1 50 47.1 44.5 .70 
Influence of friends 
most important 36.1 27.3 10 36.5 26.8 05 
Strives most to be accepted 
and liked by students 32.0 26.2 .20 22.4 31.5 10 
Spends two or more evenings 
a week with the “gang” 63.9 41.2 001 40.0 27.3 01 
Choose to go camping with friends 
over trip with parents 52.6 37.6 .001 34.1 28.1 30 


A Summary—The Escape 


This study has been an analysis of differences between students who 
would, if given opportunity, leave school before graduation and those 
who wished to stay. Major differences were observed in their perception 
of school experiences, church activities, academic orientation, conformity, 
parent influence, teacher influence, and partly in peer-group influence. 
A variety of situations was seen in a more negative light by the would-be- 
dropout. How does the “leave” student react to his feeling of alienation? 
One common explanation of the problem is that the preoccupation of 
students with activities outside the sphere of the role as a student account 
for the lack of interest in school. Poor school adjustment stems from 
orientation to outside interests and the failure to establish relevancy of 
school experiences. Another explanation could be advanced. Finding 
school, home, and church activities less than satisfying the student seeks 
activities which will give him the pleasure and status he needs. This 
explanation receives some support from the data of this study. 


Table XII lists some of the activities which have absorbed the interest 
and time of the students who desired to leave school. 
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TABLE XII 
VARIATIONS IN ACTIVITIES OF STUDENTS IN THE TWO GROUPS 
Item Per Cent Responding 
Boys Girls 

Leave Stay P Leave Stay P 
Going steady 39.2 ee .001 51.8 25.8 001 
Dating more than twice a week PAE 8.0 .001 28.2 8.5 001 
Owning cars 18.6 7.9 001 47 1a 01 
Watching T.V. three hours 
or more on a week-day 32.0 12.4 001 24.7 11.0 001 
Attending movies once a 
week or more 23.7 9.5 .001 21.2 9.2 .001 


Nine of the ten differences between the “leave” and the “stay” groups 
were significant beyond the .001 level. The “leave” students were sig- 
nificantly more inclined than the “stay” students in “going steady”, in 
dating frequently, in owning cars, in watching television at great length, 
and in movie consumption. Where the “leave” student has not found 
satisfaction in school, he now finds it in a variety of ways outside the 
school. 


Implications and Considerations 


This study has revealed that there is within these two schools an 
identifiable group of students who wish to leave school before grad- 
uation. Society, however, forces them to stay. The experiences gained 
by these would-be-dropouts are unsatisfactory; they fail to stimulate 
them toward learning. Further, this study has revealed that the poten- 
tial dropout in school may be “unhappy” from any one or a combination 
of reasons. In this regard Etzioni’s analysis of organizational dilemmas 
may apply to schools. He states that: 

Many people who work for organizations are deeply frustrated and 


alienated from their work. . . . Satisfied workers usually work harder 
and better than frustrated ones . . . organizational rationality and human 
happiness go hand in hand. ... The problem of modern organizations is 


thus how to construct human groupings that are as rational as possible, 
and at the same time produce a minimum of undesirable side effects and 
a maximum of satisfaction.* 


It must be recognized that the school is a unique organization. The 
power structure is diffused in the total society; the organizational goals 
are far from explicit; control is mostly through social and legal power; 
the clientele is captive, it is present not by choice; and the screening out 
of unsatisfactory persons is contrary to current thought. How can this 
organization construct its operation to increase satisfaction when limited 
in its control factors? 


Research is not definitive in this area; however, several directions 
have shown merit. The following discussion begins with a philosophical 
note, moves to some practical considerations, and ends with a reference 
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to related theory. The discussion is not meant to be an answer, nor to 
be inclusive—just to stimulate reflection on the problem. 


(1) The large-scale organization is here to stay. Yet within this 
organization educators need to see not the spaces or numbers but the 
individuals. “It is the human spirit that we must nourish. This is one 
of the primary tasks of the teacher.’ If equality is to be realized it can- 
not be found in intelligence, it must be found in humanity; there is no 
recourse to equality but through humanity. This demands recognition 
of the individual, his problems, and his role in society. “In the last 
analysis, the fundamental problems which our students face, are prob- 
lems solved in terms of human values.”® Thus the unchallenged accept- 
ance of patterns of culture in place of humanity is defeatist, perhaps even 
fatalist. 


(2) The challenge issues to the total society. Parents, church, peer- 
groups, industry, business, the professions, and government are all in- 
volved in assisting the school to meet the problem of the potential drop- 
out. The economic council states that 350,000 eighteen-year-olds were 
looking for jobs in 1966; 200,000 will begin their search annually to 1970. 
“In an affluent, expanding economy ,operating parallel to an automated 
technological society, this is our greatest crisis.”’ One of the miracles 
wrought by Assistant Superintendent Samuel Shepard, Jr. in the 95 per 
cent Negro Banneker District in St. Louis, has been a reversal of dropout 
trends among 15,000 pupils in his twenty-three schools. Shepard reduced 
the rate from more than a third to less than one in ten by motivating 
parents as well as students.*® 


(3) Rigidity in the organization of the large school unit may mitigate 
against the type of student in question. Developing flexibility to provide 
a wider scope of meaning, enjoyment, participation, discovery, reward, 
and recognition to include the entire clientele remains a vexing problem, 
but one that needs examination. ‘“The primary purpose of education 
must be the individual and his fulfillment for a satisfying life.’’ 


(4) Presenting real alternatives for choice is possible with today’s 
technology. Developing the student’s responsibility and interest by in- 
volving him in real choices in method and content may help to ignite 
his self-actualization process. Do schools permit student responsibility 
to develop? Equipment, technology, affluence, and knowledge exist for 
a new era in education. Can the human elements and the organizational 
structures be developed to make the innovations serve man positively? 

(5) Examine the adult-imposed status-seeking structure of the ado- 
lescent experience. The emphasis on the intellectual has relegated “the 
whole person” to a position of insignificance. Yet voices of concern are 
heard. “... the ever-widening gap of privilege between the intellectually 
slow and the intellectually quick will be the most serious disease of our 
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new meritocracies in the 21st century.’”?° Probably a significant portion 
of our school clientele is suffering as a result of this disease even now. 


(6) Lower class adolescents leave school prematurely not so much 
because of anti-educational values as of a rejection by teachers of the 
lower class child for what he is and what he feels.‘ This finding receives 
some support in the present study. About 46 per cent of the students 
who desired to leave school still wanted to be remembered as outstanding 
students. Of the remaining students about 54 per cent wished the same. 
Thus the potential dropouts perceive themselves as on the outside of the 
school looking in, but not identifying with it. There may be considerable 
truth in the first statement below, and much truth in the second. 

But a major source of trouble lies in schools that don’t teach, an 
economy without jobs, and school officials who give youngsters a 
hypocritical runaround, instead of the “second chance” their posters 
advertise.!? 

The future of any country which is dependent on the will and wisdom 
of its citizens is damaged, and irreparably damaged, whenever any of its 
citizens is not educated to the fullest of his capacity. 


Theoretical Conjectures—A Strategy 


Organizational control to achieve its goals is the area that exhibits 
most clearly the strain between the organization’s needs and the individ- 
ual’s needs. Though the two sets of needs supplement or support each 
other in part—and for the compatible part need no control—in part they 
fail to mesh completely. Here control is necessary. 

Since the school as an organization serves a specific purpose which 
occasionally clashes with the need of the individual student, it takes 
action to insure maximum achievement of goals. It distributes its rewards 
and sanctions according to performance and thereby establishes machin- 
ery to penalize those whose performance deviates from the norms. 

Control has been classified according to the base of power from which 
it emanates. Thus control based on physical means is ascribed as coercive 
power. The use of material means for control constitutes utilitarian 
power, and the use of pure symbols of prestige and esteem or love and 
acceptance is known as normative or social power. 

The use of power for control obtains different consequences. Coercive 
power is more alienating than utilitarian power, and the utilitarian power 
is more alienating than normative power (depending on cultural back- 
ground and organizational structure) .‘4 

The alienation of members of the clientele from the organization’s 
goals seems to be at stake in the sample of this study. To put it in a 
different way, the students who wished to leave school had not been 
stimulated to generate a commitment toward learning. The students ap- 
pear to be kept in school by either coercion or utilitarian power. Again 
utilitarian persuasion seems absent since that would have led the students 
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to see material gain in the school program. Thus it appears that the 
coercive form of control was the main one. By its very nature, however, 
coercive control may force provisional compliance, at the same time tend- 
ing to alienate the students even more from the core of the school’s 
program. 

Etzioni maintains that, “Normative power is predominant in religious 
organizations, ideological-political organizations, colleges and universi- 
ties, voluntary associations, schools, and therapeutic mental hospitals.’’*® 
Even though the above is generally accepted as correct for institutions, 
it may not be true for the individual student who would like to leave 
school but cannot. For him the normative power may not be operative. 


Sociologists point out that the more coercive the means of control, the 
more alienating the use of power; and also the more normative the 
means of control the more commitment will be generated. The clientele 
of a school that wishes to leave may need an infusion of such normative 
control to awaken a commitment. What is the philosophy of control in 
the modern high school? At whom is prestige and esteem directed? What 
role do love and acceptance play in the school? 
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Concern is frequently expressed 
over the extent to which pupils 
transfer from school to school. 
A recent study investigated the 
degree of pupil mobility in a 
school system and ascertained 
relationships between mobility 
and aspects of school achieve- 
ment. The results suggest 
interesting implications for 
educational practice. 


BO shy ene VV els rede hy ee 


Saskatoon, Saskatchewan 


Pupil Mobility and 
School Achievement 


It is a truism that we live in a rapidly-changing society. The effects 
of such changes upon the educational endeavours of schools are very 
great indeed; they have assisted in stimulating consideration and re- 
consideration of almost every phase of education. 


One characteristic of modern life is the tendency for the population 
to be geographically mobile. In the United States, about one-fifth of 
all Americans change residences each year; approximately one-third of 
these cross county lines and about one-sixth make interstate moves. It is 
further estimated that not more than two to three per cent of the adult 
population spend their entire lives in the same house or apartment, and 
not more than ten to fifteen per cent live their entire lives in the same 
county.’ 

It is likely that such a significant characteristic of modern life will 
profoundly affect education, chiefly through the mobility of school stu- 
dents. In particular, it is often assumed that frequent moves from school 
to school may affect school achievement and social adjustment. Concern 
over this problem is probably greatest in those areas of the United States 
which have a large proportion of migrant agricultural workers, for, in 
such localities, student population may increase as much as 100 per cent 
during the harvest season.?, However, a number of studies indicate that 
parents, teachers, and pupils also tend to be concerned about school 
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transfer where the problem is less acute. Objective studies of relation- 
ships between mobility and school achievement and adjustment are 
relatively few in number and appear to vary greatly in their findings. 
Some investigators have found positive relationships, others have ob- 
tained negative results, while still other studies provide no distinct 
pattern. 

In Canada, concern about interprovincial transfer prompted publica- 
tion of two Canadian Education Association information bulletins on the 
subject. In the first of these, an analysis of Family Allowance statistics 
provided the conclusion that approximately 1.6 per cent of the total school 
enrolment changed provinces between July 1, 1963, and June 30, 1964.° 
A later survey of 89 school systems in eight provinces showed that slightly 
less than one per cent of the total high school enrolment moved from one 
province to another during the 1964465 school year. In regard to school 
achievement, it was found that approximately 14 per cent of those who 
had interprovincial transfers were subsequently downgraded, and an 
equal proportion upgraded.* However, one may well question whether 
the gain or loss of a complete school year is an adequate measure of re- 
lationship between mobility and schdol achievement. 


In any case, interprovincial transfer is only one aspect of the problem. 
Of even greater importance, perhaps, is pupil mobility between schools 
or school systems, and in this respect there appears to be little if any 
available research in Canada. In view of this, and also considering the 
inconsistency of results in findings elsewhere, it would appear that Cana- 
dian educators need much more specific information on which to base 
opinions concerning pupil mobility. 


A Recent Canadian Study 


A recent study investigated the nature and degree of pupil mobility 
in a Saskatchewan school system, certain characteristics of mobile chil- 
dren, and relationships which existed between mobility and various 
aspects of school achievement.’° 


For purposes of the study, the term mobility was used to refer to 
the movement of a pupil from one school to another during the first eight 
grades of school. A mobile student, therefore, was one who had changed 
schools at least once during this time. A non-mobile student had made 
no such transfers. The study was limited to grade eight pupils enrolled 
during the 1964-65 school year in the Saskatoon Public Schools, an urban 
school system which provides education for pupils of grades one to 
eight in the city of Saskatoon, Saskatchewan. 

Information on pupils was gathered from school records and from a 
pupil questionnaire administered to all students in the sample. The latter 
was checked for reliability by means of a questionnaire sent to a random 
sample of parents. Data obtained for each pupil consisted of scores on an 
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intelligence test and on standardized tests in reading, language, and 
arithmetic, grade eight year-end average, number of grades repeated or 
conditional promotions received, occupation of parent, number of school 
transfers made, recency of the latest transfer, whether the most recent 
transfer was made during the school year or during the summer months, 
and whether the pupil had always been enrolled in the Saskatoon Public 
Schools or had transferred from outside the school system. Pupils were 
classified into one of seven groups: a non-mobile group, three within-city 
groups consisting of pupils who had made one, two, or three or more 
transfers respectively but had always been enrolled in the Saskatoon 
Public Schools, and three outside-in groups also consisting of pupils who 
had transferred once, twice, or three or more times, but who had entered 
the school system from elsewhere sometime during the first eight grades. 
Null hypotheses were proposed and tested that groups did not differ 
significantly on intelligence test or achievement scores, proportions of 
pupils who had repeated grades or received conditional promotions, and 
proportions of pupils whose parents fell into each of five occupational 
classes. 

All mobile pupils were also classified into three groups on the basis 
of recency of the latest transfer, and each such group was compared 
with the non-mobile group on intelligence test scores and achievement. 


Findings 
Nature and Degree of Mobility 

A number of the findings consisted of descriptive information con- 
cerning the sample studied. These are summarized below: 

(1) A total of 1,185 pupils were included in the sample. Of these, 
408 or 34.43 per cent had made no school transfers during the first seven 
grades and two months of school. The entire sample made a total of 
2,043 transfers, which is an average of 1.72 per pupil. A summary of the 
transfers made by the mobile pupils is shown in Table I. Approximately 


TABLE I 
TRANSFERS MADE BY MOBILE PUPILS 


Percentage of 


Number of Transfers Number of Pupils Total Sample 
1 359 30.30 
y) 183 15.44 
3 104 8.78 
4 59 4.98 
5 27 2.28 
6 21 1.77 
tf 12 1.01 
8 5 42 
9 ul .08 

10 3 20 
11 2 ny, 
12 1 .08 
Total MU 65.56 
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30 per cent of all pupils transferred once, 15 per cent transferred twice, 
nine per cent changed schools three times, and the remaining 12 per cent 
more than three times. Unfortunately, none of the studies found by this 
investigator provided data to which comparisons could readily be made. 


(2) A total of 394 pupils, or 33.25 per cent of the sample, entered from 
outside the system sometime subsequent to enrolment in grade one. 


(3) Of the 777 mobile pupils, 324 or 41.7 per cent made their most 
recent transfer during the school year, and 453 or 58.3 per cent trans- 
ferred during the summer months. When pupils were classified into the 
six mobile groups described earlier, the percentages were similar for 
each group with approximately 35 to 45 per cent changing schools during 
the school year and 55 to 65 per cent transferring during the summer. 


Degree of Mobility, Intelligence, and Achievement 


When the cumulative frequency distributions of Otis Beta Mental 
Ability Test scores for the various groups were compared by means of 
the Kolmogorov-Smirnov Two-Sample Test, no differences significant 
at the one per cent level of confidence were found. The conclusion 
reached, therefore, was that no relationship existed between degree of 
mobility and intelligence test scores. 


Measures of school achievement used included scores obtained on 
standarized tests in arithmetic, language, and reading, as well as grade 
eight year-end average. In general, calculated mean values on each of 
the measures, shown in Table II, tended to be somewhat higher for the 
two groups consisting of pupils who had always attended Saskatoon 
Public Schools and who had made one or two transfers respectively, than 
for the non-mobile group or the other mobile groups. However, 
Kolmogorov-Smirnov tests using the cumulative frequency distribution 
for each group sustained null hypotheses that differences between the 


TABLE II 


CALCULATED MEAN SCORES ON IQ AND 
ACHIEVEMENT FOR NON-MOBILE AND MOBILE GROUPS? 


Otis Gates Iowa Iowa Grade Eight 


Group IQ Reading Language Arithmetic © Average 
Non-mobile 108.17 8.78 9.04 8.07 68.13 
WCL% 109.92 9.13 9.28 8.31 69.36 
WC2 110.61 9.32 9.34 8.26 69.60 
WC3+ 109.30 8.59 8.94 8.13 66.62 
OI1 106.94 8.77 8.98 8.14 67.88 
OI2 108.59 8.66 8.95 8.28 66.58 
OI3+ 107.66 8.73 8.85 8.16 66.65 
Total 108.60 8.87 9.07 8.17 68.05 


a Means on the Gates Reading, Iowa Language, and Iowa Arithmetic tests are given 
as grade scores. Grade eight average is expressed as a percentage. The symbol 
WC1 indicates the group consisting of pupils who have made one transfer within 
the city; WC3+4+, the within-city group with three or more transfers; OI1 the 
outside-in group with one transfer, etc. 
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non-mobile group and each of the mobile groups were not significant, 
with the exception of two cases. 


Significant differences in these two cases indicated that pupils who 
have always attended Saskatoon Public Schools and have transferred 
once or twice scored significantly higher at the one per cent level than 
did non-mobile pupils on the Gates Reading test. 


A comparison was also made among groups on the proportion of pupils 
who had made grade repetitions or had received conditional promotions 
during previous years of elementary school. This information was avail- 
able only for pupils who had always attended the Saskatoon Public 
Schools. No distinction was made for purposes of this study between a 
grade repetition and a conditional promotion, since both indicate un- 
satisfactory school achievement and promotion policy in the school 
system requires that the decision as to which is used for a particular 
pupil in a particular year will involve factors other than measures of 
school achievement. Of the non-mobile pupils 16.91 per cent had had 
at least one grade repetition or conditional promotion. Percentages for 
the other groups were: 17.06 per cent for the within-city group with one 
transfer, 21.43 per cent for the within-city group with two transfers, and 
31.91 per cent for the group with three or more transfers. Results of 
chi-square tests indicated that the proportion for the mobile groups was 
not significantly different at the one per cent level than for the non- 
mobile group although significance was approached in the case of the 
group with three or more transfers. 


It seems justifiable to suggest that a moderate degree of relationship 
exists between increasing mobility and increasing number of grades re- 


peated or conditional promotions received, although differences were 
not found significant at the one per cent level. 


Occupational Status 

Comments are frequently heard that people in certain socio-economic 
classes tend to be more mobile than those in other classes. Results of 
this study do not support this statement in so far as pupils in the Saska- 
toon Public Schools are concerned. Parents’ occupations were grouped 
into five occupational classes using a scale developed by Blishen.® The 
proportions of pupils whose parents fell into the various classes were not 
found to be significantly different at the one per cent level for the non- 
mobile group compared with any of the mobile groups when tested by 
means of a chi-square test. 


Continuous Enrolment in the School System 

Each of the Within-City Mobile Groups was compared with the 
Outside-In Group with a corresponding number of transfers. Differences 
between groups on intelligence test scores and the four measures of 
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achievement were found not significant at the one per cent level in all 
but one case. This case provided the conclusion that of pupils with two 
transfers, those who had transferred only within the school system scored 
significantly higher on the Gates Reading test than those who entered 
from outside the system. 


Recency of Mobility 

Mobile pupils were also classified as follows on the basis of recency 
of the latest transfer: those who had transferred since June 30, 1964, 
those who had transferred sometime between June 30, 1963, and June 30, 
1964, and those who transferred prior to June 30, 1963. Comparisons 
were made with non-mobile pupils on intelligence test scores, Gates 
Reading scores, and grade eight average. 

No differences significant at the one per cent level were found be- 
tween the non-mobile group and the three mobile groups on any of the 
three measures. Significance was approached on the Gates Reading test 
scores for mobile pupils in attendance at the present school the longest 
time. In this case, the latter group tended to score higher than the 
non-mobile pupils. 


Conclusions and Implications 


(1) A number of limitations of this study should be recognized. First 
of all, validity of results depends to a considerable degree upon the 
validity of the measuring devices used, and this may be questioned in 
some cases. The occupational class scale used, for example, was based 
on data from the 1951 census and occupational rankings may well have 
altered since that time. Other examples might include the standardized 
tests which are not always valid measures. 


While results obtained should be reasonably valid at this time for 
the Saskatoon Public Schools, a great deal of caution should be used 
in attempting application of the results to other populations. Very little 
information is available on pupil mobility in Canada, and it is quite likely 
that patterns of mobility vary greatly from place to place and time to 
time. 

(2) The results of this study certainly provide no great cause for 
alarm over the plight of mobile pupils in the Saskatoon Public Schools. 
Almost no significant differences in school achievement were found 
between non-mobile and mobile pupils. In fact, the two significant re- 
sults obtained on Gates Reading scores favoured pupils who had moved 
once or twice but had always attended Saskatoon Public Schools. While 
other scores were not found significantly different at the one per cent 
level, the general tendency seemed to be for moderately mobile pupils 
to score as well as or better than non-mobile pupils on most achievement 
measures. 
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The one contradictory finding was that pupils who transfer three or 
more times may have a greater tendency to repeat grades or receive 
conditional promotions than do non-mobile pupils. While this finding was 
not quite significant at the one per cent level, it is possible that frequently 
transferring pupils experience temporary difficulties which result in 
promotional problems. 


Of course, results obtained apply to the group as a whole and not 
necessarily to individual pupils. It is obvious from the concerns expressed 
by writers, parents, teachers and pupils, that some children do have 
problems when they change schools, but whether these problems are 
permanent or temporary, or whether they are related to achievement or 
adjustment is not clear. It would seem that such difficulties are really 
part of the larger area of individual differences in general, and continued 
emphasis within this school system and others upon the individualization 
of instruction is probably the most fruitful approach to countering prob- 
lems of pupil mobility. In fact, one might easily conjecture that the slight 
tendency in this study for moderately mobile pupils to achieve better 
than non-mobile pupils is related to increased teacher and school atten- 
tion which a child may receive subsequent to a transfer. 


(3) Approximately one-third of the pupils included in this study had 
entered the school system from outside sometime during the first seven 
grades and two months of school. Another one-third had always attended 
the Saskatoon Public Schools but had made one or more school transfers, 
and the remaining one-third had been in continuous enrolment at one 
school. It would obviously be unjustified, therefore, to assume that a 
continuous eight-grade programme of experiences within the school or 
school system can be planned for most pupils. It would seem similarly 
probable that curriculum planning within any school system should take 
cognizance of the degree of pupil mobility which exists. This would, of 
course, necessitate the establishment of some definite procedure to 
observe developing or changing patterns of mobility. A periodic calcula- 
tion of the average number of transfers per pupil could conceivably 
provide a useful and relatively simple means of such observation. 


(4) This investigation obviously has not exhausted the possibilities 
for research into pupil mobility. Replication of the study at other grade 
levels and in other locales could provide much useful information. The 
areas of achievement considered were largely in the skill subjects, and 
investigation of relationships with other academic areas as well as with 
aspects of pupil adjustment deserves consideration. Achievement and 
adjustment problems experienced by pupils when they transfer from 
school to school may also be associated with differing personality 
characteristics and intelligence. Such aspects of pupil mobility would 
likewise be fruitful ones for study. 
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This article presents an analysis of 
the relationship between transiency 
and student test achievement obtained 
by testing nine null hypotheses re- 
lating to characteristics of the 
student, such as sex and intelligence, 
and to circumstances surrounding the 
transfer, such as the type of the 
transfer, the time of year in which 
the transfer occurred, and the num- 
ber of transfers made by each student. 
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Relationship between Transiency 
and Test Achievement 


Introduction 


Although an increased mobility rate for all segments of the population 
has come to be accepted as another condition of the current times, the 
many problems associated with high mobility are far from being solved. 
High population mobility affects education in numerous ways; the most 
direct impact on the operation of schools and classrooms, and on teaching 
and learning, comes in the form of increased pupil transiency. Teachers 
and administrators, as well as parents and students, are faced with the 
variety of problems entailed in the transfer of students from one school 
to another whether this takes place within school district boundaries or 
across district, provincial, or national boundaries. Basic to the general 
concern on the part of those directly involved in pupil transfers is the 
question of the effect which transiency may have on immediate academic 
achievement and general school progress. Even though research which 
has been prompted by this question extends through several decades, the 
investigation of the problem has been intermittent and characterized by 
the frequently-encountered conflicting and inconclusive results. 
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In a review of some of the earlier research, Huus cited studies which 
reported superior achievement for non-transients, superior achievement 
for transients, and superior achievement for either group in certain areas 
under certain conditions.1 More recently Bollenbacher reported that 
achievement in reading and arithmetic, as measured by standardized 
tests, was not affected by mobility in the grade six group which she 
studied.” This finding supported the results of earlier research by Fuller 
and Tetreau which had indicated that the average number of moves each 
year had no bearing on reading achievement.? On the other hand, 
Munzer’s study indicated that pupils who had experienced low mobility 
obtained higher academic achievement scores than did pupils of high 
mobility. An investigation into the effects of transiency on the marks 
of grade nine students carried out by Nyberg revealed only one signifi- 
icant difference between transients and non-transients; the difference 
favored non-transient students in social studies achievement.’ He also 
observed that differences in other subjects which are based on an 
organized body of knowledge, although small, tended to favor non- 
transient students. 


The inconclusive results of previous research suggest a need for 
further studies which strive to overcome deficiencies and limitations in 
relation to sample size, methods of analysis, and control of relevant vari- 
ables which may have a bearing on the relationship between transiency 
and achievement. This report is based on a study which attempted to 
move toward a more complete and systematic approach to the problem.°® 


Purpose of the Study 


The main purposes of the present study were: (1) to investigate the 
relationship between transiency and student test achievement, and (2) to 
study the extent to which this relationship was influenced or conditioned 
by variables such as sex, intelligence, number of transfers, type of trans- 
for (intra-system, intra-provincial, or inter-provincial), and the time of 
year of the transfer. 


That there is a need for studies of this type is evidenced by the atten- 
tion which the problem of transiency has received from a number of 
organizations including the Canadian Home and School and Parent- 
Teacher Federation,’ the Canadian Education Association,® and the pro- 
vincial Departments of Education.® The lack of research on the effects 
of transiency, particularly in relation to achievement, has sometimes led 
to conclusions and suggestions for action based more on opinion than on 
systematic study. Consequently, some groups have indicated that they 
favour action such as standardizing a core curriculum to assist transient 
students on the basis of the impressions of parents that children had expe- 
rienced serious difficulty in adjusting to differences in curricula between 
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provinces.'® Research into the magnitude and the nature of the relation- 
ship between transiency and test achievement may help to assess the need 
for such action and perhaps suggest other possible means of mitigating 
any ill effects which may result from pupil transfers. 


Design of the Study 
Sample 


The sample of this study included all grade six pupils in the Edmon- 
ton R.C. Separate School system enrolled as of June, 1964. Of the 1,341 
pupils who were included in the study, 700 were classed as transients; 
that is, they had transferred from one school to another one or more 
times since entering grade one. The non-transient group consisted of the 
641 students who had remained in the same school since entering grade 
one. 


Instrumentation 


In addition to data which permitted categorization of pupils in terms 
of transiency, measures were required for two sets of variables: (1) those 
to be used as control variables, and (2) those used as criteria of achieve- 
ment. The Otis Self-Administering Test of Mental Ability, Intermediate 
Form A, and the Occupational Class Scale as constructed by Bernard R. 
Blishen™ were the instruments used to obtain measures on control vari- 
ables. The instruments used to obtain criteria of achievement were the 
Gates Reading Survey, Form 2, and the Form II Edmonton Separate 
School Elementary Standardized Tests (ESSEST) in Arithmetic, Lan- 
guage, Elementary Science, and Spelling. 


Sources of Data 


All test achievement scores, which included the Otis Test scores, the 
ESSEST scores, and The Gates Reading Survey scores, were obtained 
from the Edmonton R.C. Separate School Board Office files. 


The name and sex of the pupil, the occupation of the father or guard- 
ian, and the pupil transiency data were obtained by means of question- 
naires which were explained to the students and which were either 
completed or checked for validity and accuracy by the parents. All 
questionnaires were satisfactorily completed and returned. 


Hypotheses and Analysis 


Nine hypotheses based on previous research and related literature 
were proposed. Eight of the associated null hypotheses were tested by 
means of an Analysis of Covariance design through which mean scores 
in arithmetic, language, science, spelling, and reading were adjusted for 
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differences in student ability and parents’ occupational status. These 


hypotheses were as follows: 
There are no significant differences in achievement— 
1. between transient and non-transient girls 
between transient and non-transient boys 
. between transient girls and transient boys 
among girls who have varied numbers of transfers 
among boys who have varied numbers of transfers 
among girls and boys with varied numbers of transfers 
among students who, in the last transfer, have transferred from one school 
to another within the Edmonton R.C. Separate School System, to the 
system from other systems in the province of Alberta, or to the system 
from other than Alberta schools 
8. among transient students with varied ability; namely, among groups with 
Otis scores of 109 or less, 110-129, and 130 or higher 


Pao). Lee 


Multiple linear regression was used to test the ninth hypothesis: 

9. There are no significant differences in the achievement of students who 
have term. transfers only, those who have summer transfers only, and 
those who have had both term and summer transfers. 

Unless the five per cent level of significance was attained, the null 
hypothesis was considered tenable, and the research hypothesis was 
rejected. 
Results 
The results of the analysis are presented for each of the hypotheses 
tested. 


Hypothesis 1: Transient/Non-Transient Girls 

Table I summarizes the differences in achievement between transient 
and non-transient girls. The results of the tests indicate significant dif- 
ferences in achievement in favour of non-transient girls in three subjects. 
Although the differences in spelling and reading are not statistically 
significant, the direction of the difference also favours the non-transient 
group. 

TABLE I 


STATISTICAL COMPARISON OF ACHIEVEMENT BETWEEN 
TRANSIENT AND NON-TRANSIENT GIRLS 


Subject Adjusted Means N Adjusted F e 

Arithmetic Transient 80.07 374 

Non-tran. 82.22 311 9.43 = RUF 
Language Transient 69.47 374 

Non-tran. 70.95 311 5.69 < .05 
Science Transient 72.71 374 

Non-tran. 75.06 311 12.46 <0]. 
Spelling Transient 85.24 374 

Non-tran. 86.43 O11 2.26 NS 
Reading Transient 67.74 319 

Non-tran. 69.00 303 Zot NS 
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Hypothesis 2: Transient/Non-Transient Boys 

The only significant difference in achievement between the transient 
and non-transient groups of boys was observed in language. Other mean 
differences tended to be slight; however, as was the case for girls, the 
differences consistently favoured the non-transient group. 


TABLE II 


STATISTICAL COMPARISON OF ACHIEVEMENT BETWEEN 
TRANSIENT AND NON-TRANSIENT BOYS 


Subject Adjusted Means N Adjusted F is 

Arithmetic Transient 81.70 326 

Non-tran. 82.73 330 2.13 NS 
Language Transient 64.79 326 

Non-tran. 66.09 330 3.77 < .05 
Science Transient 75.90 326 

Non-tran. 76.61 330 1.04 NS 
Spelling Transient 80.85 326 

Non-tran. 80.91 330 .004 NS 
Reading Transient 66.66 292 

Non-tran. 66.78 313 02 NS 


Hypothesis 3: Transient Girls/Transient Boys 


On the basis of previous research and theorizing it was hypothesized 
that the effects of transiency on boys and girls might be differential. In 
order to test this hypothesis the achievement of transient girls was com- 
pared with that of transient boys in each of the five subject areas under 
study. The comparison of the achievement in Table III shows some 
inconsistency. Transient girls achieved significantly higher in language 


TABLE III 


STATISTICAL COMPARISON OF ACHIEVEMENT BETWEEN 
TRANSIENT GIRLS AND TRANSIENT BOYS 


Subject Adjusted Means* N Adjusted F P 

Arithmetic Tran. Girls 78.55 374 

Tran. Boys 81.59 326 17.30 ee AL 
Language Tran. Girls 67.91 374 

Tran. Boys 64.58 326 26.99 ay)! 
Science Tran. Girls 70.93 374 

Tran. Boys 75.70 326 45.62 < pl 
Spelling Tran. Girls 83.47 374 

Tran. Boys 80.63 326 12.50 oe UL 
Reading Tran. Girls 65.56 319 

Tran. Boys 66.32 292 98 NS 


*Since means were adjusted in each analysis, according to variables and groups 
under study, numerical values of mean achievement scores for the same group 
differ from table to table. 
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and spelling; transient boys achieved higher in arithmetic and science. 
The difference in mean reading scores for the two groups was not statis- 
tically significant. 

Because these finding seem to mirror normal sex differences in 
achievement, a further comparison of achievement was made between 
non-transient girls and non-transient boys. The comparisons presented 
in Table IV seem to indicate that the results of the initial analysis reflect 
the effect of something more than the usually encountered sex difference 
in achievement. 

TABLE IV 


STATISTICAL COMPARISON OF ACHIEVEMENT BETWEEN 
NON-TRANSIENT GIRLS AND BOYS 


Subject Adjusted Means N Adjusted F 1% 

Arithmetic Girls 82.79 311 

Boys 84.04 330 3.54 NS 
Language Girls 71.48 311 

Boys 67.57 330 36.81 <= 0L 
Science Girls 75.76 Lt 

Boys 78.17 330 13.80 UL 
Spelling Girls 86.86 Sd. 

Boys 82.73 330 Zale Fe AI): 
Reading Girls 69.44 303 

Boys 68.88 313 ol NS 


In the comparison of achievement between non-transient girls and 
non-transient boys, mean arithmetic scores were not significantly dif- 
ferent as was the case for transients. Although the difference in science 
scores still favours boys, the magnitude of the difference is of some in- 
terest. The mean science score for non-transient boys exceeded the mean 
score for non-transient girls by 2.41 points (F = 13.80) while the dif- 
ference in science scores for the transient groups was 4.77 points 
(F = 45.62). Although the differences in language and spelling favoured 
girls in both instances, the difference was greater for the non-transient 
than for the transient groups. This further analysis would seem to add 
support for the acceptance of the hypothesis that, as a group, girls are 
affected to a greater degree by transiency than are boys. 


Hypotheses 4 and 5: Number of Transfers 

In order to test the null hypotheses of no significant difference in 
achievement scores among girls with varied numbers of transfers and 
among boys with varied numbers of transfers, subjects were categorized 
as having one, two, three, four or five transfers during their school 
careers. The hypotheses were tested by means of analysis of covariance. 


The results showed no significant differences in any achievement test 
area among girls with varied numbers of transfers. Similar results were 
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obtained for boys in all subjects except science in which case there was 
a difference, significant at the .01 level, between groups with varied 
numbers of transfers. Further analysis revealed that boys with three 
or fewer transfers achieved significantly higher than did boys with either 
four or five transfers. Mean science scores for the five groups were 75.90, 
75.26, 75.91, 72.75 and 65.46 respectively. Although a similar trend was 
observed for arithmetic achievement, the difference was not statistically 
significant. These findings seem to suggest that the number of transfers 
may be a more significant variable in affecting the achievement of boys 
than that of girls. 


Hypothesis 6: Girls/Boys With Varied Numbers of Transfers 
The possibility that transiency may have a differential effect on the 
achievement of boys and girls was tested further. The achievement of 
boys was compared with that of girls for groups who had one, two, three, 
four, and five transfers. The results of the analysis are presented in 
Table V. 
TABLE V 


STATISTICAL COMPARISON OF ACHIEVEMENT BETWEEN GIRLS AND BOYS 
WITH VARIED NUMBER OF TRANSFERS 


Subject Transfers Girls Boys Girls Boys F P 
Arithmetic iL 188 168 79.80 82.45 6.42 Ze AU 
Language 188 168 69.24 65.43 18.29 Zou 
Science 188 168 72.49 76.91 20.22 ba Den i¥ 
Spelling 188 168 83.91 80.95 (AR! re Aye 
Reading 168 148 66.39 66.17 04 NS 
Arithmetic a 96 82 76.44 80.47 6.92 9,01 
Language 96 82 66.58 63.59 5.95 < .05 
Science 96 82 69.06 74.43 13.79 raoly 
Spelling 96 82 83.10 80.17 3.59 NS 
Reading 81 78 64.11 65.04 39 NS 
Arithmetic 3 42 47 17.95 83.53 10.68 Pak 
Language 42 47 66.76 64.28 1.92 NS 
Science 42 47 69.75 77.14 16.46 cia AIR 
Spelling 42 47 82.14 80.73 ok NS 
Reading 39 41 63.85 69.44 7.20 ee DL 
Arithmetic 4 29 a 78.53 76.98 ws NS 
Language 29 17 67.13 62.72 2.36 NS 
Science 29 nie 69.85 72.79 dee NS 
Spelling 29 iM 82.47 81.14 13 NS 
Reading 21 16 67.94 65.57 52 NS 
Arithmetic 5 19 12 (ee 77.01 .03 NS 
Language 19 12 64.52 64.27 .003 NS 
Science 19 le 68.72 66.78 24 NS 
Spelling 19 12 84.19 80.29 1.00 NS 
Reading 10 9 65.61 66.33 02 NS 
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A comparison of the achievement for boys and girls who had had 
one transfer shows that the girls achieved significantly higher in language 
and spelling; the boys achieved higher than did the girls in arithmetic 
and science. When comparisons were made for groups who had two and 
three transfers, boys retained their superiority in arithmetic and science, 
and they added reading at the third transfer level. 


There were no significant differences in achievement between boys 
and girls after the third transfer; achievement differences between the 
sexes appear to be reduced by increasing numbers of transfers. 


Hypothesis 7: System Transfer/Province to System/Other 


It was hypothesized that there would be no significant difference in 
achievement among groups whose last transfer was within the system, 
to the system from another Alberta school, or from outside of the prov- 
ince to the school system. Since most of the last transfers occurred within 
the system, the analysis was hampered somewhat by the relatively small 
N’s for the last two categories. Table VI presents the results of the 
analysis for girls, and Table VII includes results for boys. 


No significant difference in achievement was observed in any subject 
among the three groups for either boys or girls; the null hypotheses were 
accepted. It would appear that the achievement of students whose last 
transfer was within the school system is affected in much the same way 
as is that of students whose last transfer was into the system from other 
districts within the province or from outside the province. 


TABLE VI 


STATISTICAL COMPARISON OF ACHIEVEMENT AMONG GIRLS 
ACCORDING TO TYPE OF LAST TRANSFER 


Last Adj usted 


Subject Transfer N Means Adjusted F Pp 

Arithmetic System Ble 78.95 
Province 74 (1.92 1.75 NS 

Other 28 81.94 

Language System 272 68.51 
Province 74 66.76 2.01 NS 

Other 28 70.59 

Science System 272 71.74 
Province 74 69.89 29 NS 

Other 28 eit 

Spelling System 272 83.55 
Province 74 84.54 1.59 NS 

Other 28 87.08 

Reading System 236 65.74 
Province 60 67.97 1.48 NS 

Other a3 67.00 
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TABLE VII 


STATISTICAL COMPARISON OF ACHIEVEMENT AMONG BOYS 
ACCORDING TO TYPE OF LAST TRANSFER 


Last Adj usted 

Subject Transfer N Means Adjusted F 

Arithmetic System 245 80.58 
Province 53 82.39 1.56 NS 

Other 28 83.33 

Language System 245 64.30 
Province 53 61.94 2.68 NS 

Other 28 66.46 

Science System 245 73.19 
Province i 74.76 16 NS 

Other 28 76.04 

Spelling System 245 80.14 
Province 53 78.32 1.15 NS 

Other 28 72.06 

Reading System 220 65.30 
Province AT 65.80 64 NS 

Other 25 67.56 


Hypothesis 8: Transient Students of Varied Ability 


In order to test whether transiency had a differential effect on 
achievement of different ability groups, comparisons were made for 
transient students in “low’’, “medium”, and “high” ability categories. The 
Otis IQ levels for these groups were 109 or under, 110 to 129, and 130 or 
over respectively. Only one significant difference was observed in the 
comparisons in both boys’ and girls’ groups. When achievement was 
adjusted for differences in ability, transient girls in the lower ability 
group showed higher achievement in spelling than did the girls in the 
other two groups. Since this was only one significant difference in ten 
comparisons, it was concluded that transiency does not have a differen- 
tial effect on groups with different ability levels. 


Hypothesis 9: Term Only/Summer Only/Both Term 
and Summer Transfers 


This hypothesis was proposed to determine whether the time of trans- 
fer was related to the achievement of transient students. The major 
statistical approach applied was multiple linear regression which per- 
mitted the use of various predictors including the time of transfer, the 
total number of transfers, and the combination of time and number of 
transfers. In general it was found that: 

1. The variable swmmer transfers only was significant in predicting 
reading achievement in the presence of I.Q., sex, occupation of parent, 
and total number of transfers. 

2. The variable total number of transfers was significant in predicting 
arithmetic, science, and reading achievement of students who had summer 
transfers only in the presence of I.Q., sex, and occupation of parent. 
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3. The variable sex was significant in predicting arithmetic, language, 
and science achievement of students who had summer transfers only and 
in predicting spelling achievement of students who had both term and 
summer transfers. In this analysis I.Q., occupation, and total number 
of transfers were held constant. 


The finding that the variables of sex and number of transfers were 
significant predictors of the achievement of students for those who have 
had summer transfers only suggests that the fact of the transfer was not 
as significant as it was when the transfer occurred at some other time. 
Results also showed that the students who transferred during the summer 
achieved significantly higher than did those who transferred at any other 
time of the year. This was particularly evident for girls. On the basis 
of the evidence, the null hypothesis was rejected in favour of the research 
hypothesis. 


Conclusions 
The following conclusions are based on the results of the analyses 
carried out in testing the hypotheses: 


1. Transiency does affect achievement; however, it would appear 
that it has a greater effect on the achievement of girls than on that of 
boys. 

2. The number of transfers is not too significant in relation to the 
achievement of transient girls; those who transfer once are affected to 
almost the same extent as those who have several transfers. The achieve- 
ment of transient boys was not affected as much by the initial transfer 
as it was by increasing numbers of transfers. 

3. Transfers within a school district have much the same effect on 
achievement as transfers from outside the district even if it is an inter- 
provincial transfer. 

4. Transiency affects the achievement of students, particularly girls, 
at all levels of ability. 

5. The time of transfer is significant; the achievement of students who 
transfer during the summer is less affected than is that of students who 
transfer at any other time of the year. 


Implications 

The findings of and conclusions derived from this study have some 
direct implications for educational practice. In general, the research 
provides further evidence for the need to look upon all transfer students 
as individuals who require special attention if they are to achieve to the 
highest level of their academic ability; however, the specific nature of 
the attention is something which requires further thought and study. 
On the one hand it seems obvious that proper academic placement and an 
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appropriate concern for curricular or content problems are essential. It 
is also evident that giving attention only to academic placement of the 
transfer student is not sufficient; other factors and conditions must also 
be taken into account. The observation that the type of transfer is not as 
significant as might be expected, that the time of the transfer makes a 
difference, and that there may be a differential effect on boys and girls 
suggest strongly that factors other than academic placement and adjust- 
ment need to be considered. There may well be problems of adjustment 
to a new school situation which are at the basis of and which underlie 
the outward manifestation of reduced academic achievement. The 
lowered achievement may be symptomatic of problems of adjustment to 
school, teacher, and classmates that may result in strains on the average 
transfer student which are not evident in an examination of the effects 
on achievement. Teachers and administrators might well direct their 
attention to some of these problems and attempt to devise ways of 
assisting students in making adjustments to a new school situation. 


It would also appear that attempts to meet the problems of transiency 
by standardization of programs and curricular content are not likely to be 
effective. Either there is not as much variation in content within districts, 
where there supposedly exists some standardization, as there is among 
districts, or it is the fact of a transfer and not problems of dealing with 
curricular content which leads to lowered levels of achievement. Each 
of these is probably true to some extent; therefore, more effective solu- 
tions to the problems of transfer students would involve adjusting trans- 
fers so that these take place during the summer as much as possible and 
developing programs designed to aid students to adjust to a new school. 
The nature of these programs merits the attention of administrators, 
teachers, and specialist personnel in school systems, as well as of educa- 
tional researchers who might strive to provide further insights to serve 
as a basis for action programs. 
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Because education bestows benefits on 
society beyond those obtained directly 
by the student, the government must 
ssimulate greater allocation of our 
resources to education than would origi- 
nate from purely personal decisions. 

Of the several alternatives available the 
tax credit scheme recently recommended 
by the Royal Commission on Taxation 
warrants the most serious consideration. 


VAD Mh Rees Al? Yo2ry iN 
The University of Alberta 


Income Tax Concessions and 
Post- Secondary Education 


Introduction 


There is a strong and undeniable rationale for governmental provision 
of educational services. This gives due recognition to the fact that educa- 
tion bestows benefits on society beyond those obtained directly by the 
individual in the form of greater income and personal satisfaction. Not 
only does education improve the social and political environment but it 
also enhances the productivity of the labour force permitting greater 
national output and/or the increased enjoyment of leisure. 

A strong onus is placed upon the government to insure that more of 
our resources are allocated to educational facilities than would be if 
such decisions were left entirely in the hands of the private sector of 


the economy. The proper balance is struck when students pay directly 
for only that portion of education from which they derive benefit as 


individuals. It is only under this condition that the total expenditures 
on education by the government and by individuals will automatically 
equal the benefits of education to society as a whole, insuring the maxi- 
mization of total social welfare. 


The Role of Tax Concessions 


What specific function can tax concessions be expected to perform in 
education? The obvious answer is that tax concessions can be used to 
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encourage greater use of education through reductions in the costs in- 
curred by the individual. 


There are, however, several important implications associated with 
the granting of tax concessions through the personal income tax. First, 
since the concessions are alternatives to increased grants to educational 
institutions (enabling them to lower tuition fees to the level at which 
they represent only the private benefits of education), such concessions 
are justified only when direct governmental expenditures on education 
are considered to be too low. And if these direct expenditures are too 
low, the best solution may simply be to raise them to the desired level. 
At least in such a case the taxpayers will be more aware of the contribu- 
tion which is ultimately required under either approach. Administration 
problems would also be greatly reduced. 


Tax concessions, however, shift the burden from other taxes to the 
personal income tax. This is a very desirable shift from the point of view 
of ability to pay. It also means that part of the burden of providing 
education is automatically borne by the federal government. A desirable 
shift is achieved without the usual interpretations and negotiations asso- 
ciated with the allocation of constitutional responsibilities. 


The case for the use of tax concessions as a deliberate alternative 
to increasing the budget of post-secondary educational institutions may 
not be too decisive, but, nonetheless, it is sufficiently strong to warrant 
careful weighing of its advantages. 


Current Tax Concessions 

Current income tax legislation provides special treatment for tuition 
fees paid to a “university, college or other educational institution pro- 
viding courses at a post-secondary school level” by way of deductions 
from incvome.! All tuition fees paid for the right to attend a Canadian 
post-secondary educational institution during any 12-month period com- 
mencing in the taxation year can be deducted in computing income, 
except that the minimum deduction allowed is $25. This provision in 
the Income Tax Act also applies to attendance at universities outside 
Canada, provided the student is in full-time attendance in a degree course 
of no less than 13 consecutive weeks’ duration. Tuition fees may be 
claimed as a deduction from the student’s income only. This deduction 
from income may affect either the student’s own tax liability directly or 
that of his parents since the deduction can alter the student’s dependant 
status as well as determine his degree of dependence. 


Recommendation of the Royal Commission on Taxation 


The Royal Commission on Taxation, in its comprehensive blueprint 
for a Canadian tax system, recommended that the present deduction 
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allowance from taxable income be removed and a tax credit which re- 
duces taxes by a given amount be substituted. Specifically, the recom- 
mendation is that: 

There should be a tax credit of one quarter of the fees paid by or on 

behalf of the student to the post-secondary educational institution.2 

The Commission claims that the switch from a deduction to a tax 

credit would be more equitable. In support of this position the Commis- 
sion notes that the credit would be relatively more valuable to lower 
income tax units than to higher income tax units. 


The tax credit recommended by the Commission implies that students 
at post-secondary educational institutions are currently paying tuition 
fees for the benefits they receive directly plus an additional one-third for 
the benefit of society as a whole and that this additional one-third should 
be refunded to the students through the tax system. 


Tax Credits or Deductions from Income? 


If the currently held general belief that Canada should encourage 
greater participation of its population in improving its education is 
accepted, more of our resources should be allocated to this function. To 
the extent that grants to post-secondary educational institutions are 
unlikely to increase rapidly enough, tax concessions, equal to the dif- 
ference between tuition fees and the value of exclusively private benefits, 
should be used to encourage education. If this difference does not change 
as the level of income of the taxpayer changes, standard tax credits which 
reduce the tax bill directly are obviously the most equitable form of 
concessionary allowance. 

The deduction of fees from income currently permitted by the Income 
Tax Act offers greater benefits to higher income groups because of 
marginal tax rates which increase as income increases. Deductions from 
income would be fair only if the benefits of the individual’s education 
which accrue to society increase at the same rate as the value of the 
concession (i.e., increase at the same rate as the marginal income tax 
rates). Since this is unlikely, the recommendation of the Royal Com- 
mission on Taxation deserves strong support. 

There is, however, one qualification worth noting. If it can be estab- 
lished that benefits to society are greater when a given amount of edu- 
cational resources are shifted from higher income groups to lower income 
groups, a diminishing tax credit may be preferred to the one recom- 
mended by the Commission. Since the social benefits derived from 
education take primarily the form of “the quality of our society,”® suffi- 
cient support for this proposition may not be too difficult to obtain. 

Furthermore, any shift of educational resources to lower income 
groups could be performed effectively only through tax concessions. It 
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Vladimir Salyzyn 


would be virtually impossible to devise a scheme whereby greater funds 
allocated directly to educational institutions could be used to achieve this 
shift with any reasonable degree of efficiency. 
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AN AUSTRALIAN SCHOOL AT WORK 


By K. S. Cunningham and Dorothy J. Ross (Hawthorn: Australian Coun- 
cil for Educational Research, 1967). 


The announced purpose of this monograph is to bolster the cause of 
the comprehensive school in Australia. The monograph proceeds by 


providing, in its initial chapters, curt comment on the idea of the compre- 
hensive school and on “principles and problems in secondary education.” 
These chapters belong to Dr. Cunningham and, indirectly, to W. F. 
Connell’s precursory volume in this series, The Foundations of Secondary 
Education, (Hawthorn: A.C.E.R., 1962). The following chapters, sup- 
ported by appendices, describe the organization of Melbourne Church of 
England Girls’ Grammar School (MCEGGS) under Miss Dorothy Ross, 
Headmistress from 1939 to 1955. This description purports to substantiate 
a concept of the comprehensive school by citing its practical success at 
MCEGGS. These descriptive chapters, with the exception of the final 
one, were assembled by Dr. Cunningham from information supplied pre- 
dominantly by Miss Ross and partly by former MCEGGS staff members, 
notably Cunningham’s daughter. The final chapter belongs to Miss Ross. 
Throughout, the authors convey these descriptions easily, avoiding frip- 
pery. This felicity of style supports a most ardent mission on behalf of 
the comprehensive school. 


Much of the mission evinces in the two initial chapters. Into these 
chapters, Dr. Cunningham sweeps a melange of fact and ideal, collected 
from many disciplines, purposing attack on the traditional concept of the 
Australian secondary school. The attack is much too conventional and 
much too broad to generate converts to the comprehensive school idea. 
This school, rooted in tenets of democracy, is seen as the preferred solu- 
tion to the goal of universal education through all the years of secondary 
school. Consequently, this school emerges as the antidote to the tradi- 
tional concept of selective, academic secondary education. Furthermore, 
it remedies the essentially undemocratic aspects of the traditional school. 
These broad statements, by this reviewer, mirror Dr. Cunningham’s ap- 
proach. It is an approach in which issues tend to become polarized 
between the good (comprehensive schools) and the harmful (selective 
schools). 

Most mischief occurs, however, with insinuated comparisons. For 
instance, career and subject guidance, library services, and audio-visual 
aids are espoused as “special features” of the comprehensive school. 
Implications abound that other than comprehensive schools lack demo- 
cratic administration, forbid classroom discussions of social issues, de- 
velop the “poison viruses of prejudice”, inadequately prepare pupils for 
‘responsible adulthood”, emphasize formal examination based on mem- 
orization, neglect to cater for all “relevant needs” of adolescents, and 
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operate in a quaintly authoritarian manner. This polarization of issues 
is unfortunate since it makes vulnerable the concept of the comprehen- 
sive school; yet it is a concept which intrinsically compels attention. 


The comprehensive school appeals particularly as an instrument for 
achieving social and educational equality of opportunity. As the historic 
solution to the problem of assimilating many different peoples into the 
United States, the comprehensive school consequently appeals very 
strongly to countries faced with extending secondary education oppor- 
tunities within a school system partly stratified on the basis of social class. 
This focus on the school’s power as a social corrective is at once its 
justification and its provocation. Advocates argue plausibly for the kind 
of society to which they aspire, but their premises may be doubtful. The 
initial presumption that society is presently divisive stands unsupported 
by evidence. Also, the presumption that American experience has been 
successful ignores the aggravations issuing from residential segregation. 


Faced with using MCEGGS (a non-government school charging fees) 
as a viable example of a comprehensive school, Dr. Cunningham hedges 
on the social mixing imperative and concentrates on the school’s ability 
to function as a democratic organization. Democratic practices are 
championed for administrative and classroom relationships, with conse- 
quent accent on consideration of teachers and pupils as persons. But the 
assertion that democratic activities and practices are innately peculiar 
to the comprehensive school is mischievous. In fact, Dr. Cunningham’s 
arguments combine to describe qualities of any good school rather than 
to support distinctively comprehensive characteristics. As Dr. Cunning- 
ham notes, the crucial variable in a school’s success is found, “Above all 

.. in the quality of human relationships throughout the school” (p. 21). 
While democratic practices are more likely to generate harmonious and 
beneficial relationships, they are not the sole prerogative of the compre- 
hensive school. 


It is as an instrument for achieving educational equality of opportunity 
that the comprehensive school stands strong. In this regard, Dr. Cunning- 
ham’s idea of the comprehensive school builds on a heterogeneous student 
body enjoying courses cut to individual levels of ability and interest, and 
arranged so flexibly that program transfers are possible until the penulti- 
mate school year. Thus educational equivalence (or parity of esteem) 
and individual development (allowing for discovery and cultivation of 
abilities) would be achieved. Diverse programs would attract students 
from every socio-economic class thereby satisfying the social mixing im- 
perative. This concept of the comprehensive school divorces the multi- 
lateral, composite school. In making the distinction precise, Dr. Cunning- 
ham marks the comprehensive school’s power as an educational agency 
and corrective, allowing him to state with equanimity, “On the organiza- 
tional side, the genuine believer in the right of all children to have the 
best education of which they are capable will find . .. nothing to condemn 
in the comprehensive school” (p. 15). 
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MCEGGS provides an illustration of this concept of the comprehen- 
sive school. After two years of a common curriculum, MCEGGS sec- 
ondary girls could opt for an academic or practical orientation, selecting 
individual combinations of subjects according to interests and ability. 
It was possible to change orientation “almost up to the final year of 
schooling” (p. 43). Ability groupings (sets) were established for Math- 
ematics, Foreign Languages, and some Sciences since these were subjects 
marked by sequential learning. Classes based on friendship choices for 
English, Singing, Scripture, Physical Education, and Social Studies 
secured some cohesion and stability in the school where perhaps only one 
in fifteen pupils operated on identical timetables. 


The monograph becomes a splendidly practical manual as it details 
the organization of timetables and curricula, specifies procedures for 
assessment and guidance, and elaborates techniques for achieving self- 
government among staff and pupils. Lengthy appendices provide illus- 
trative supporting material. Further, in each chapter, pithy theoretical 
discussions introduce the descriptions of procedures at MCEGGS. These 
chapters contribute a brisk and precious portrayal of a remarkable school. 
Further, they at once attest to the non-government school’s capacity to 
innovate, and afford a testimonial to an unusual, forward-thinking head- 
mistress. 


But the monograph is incomplete, for the descriptions derive from 
Miss Ross’s viewpoint, and with Miss Ross comprehensivism is an atti- 
tude of mind. The reader wonders about characteristics of pupils and 
staff. Particularly of staff, for Miss Ross demands “teachers who are 
masters of their craft”, who employ “different teaching methods... in 
the different sets” while, in whole class groups of mixed ability, they use 
“different methods of accommodating individual differences.” None of 
these statements is elaborated. In essence, the monograph gives an 
excellent description of a formal structure, of the manner in which a 
comprehensive static organization can function, but it is not entirely 
convincing. 


IAN W. PATERSON 
The University of Alberta 
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ALTERNATIVE DIRECTIONS FOR THE SOCIAL STUDIES 


By Dale L. Brubaker, (Scranton, Pennsylvania: International Textbook 
Co. mI 9GS ): 


This book was primarily intended for secondary school teachers and 


curriculum committees who are looking for ways to improve current 
social studies offerings. The author adopts the position that before at- 


tempting to alter existing programs, one must carefully consider the goals 
the social studies course is attempting to accomplish. With this in mind, 
Brubaker reviews and contrasts the two most prevalent approaches 
educators have taken towards this subject area, that is, citizenship educa- 
tion (whatever that may mean) and social science inquiry. 

The first of the book’s three chapters is devoted to an examination of 
the arguments of those who favour the “good” citizenship approach. 
Brubaker terms this the majority position and discusses such questions 
as whether the teaching of values is possible or desirable and whether 
good citizenship and social science inquiry are compatible goals for the 
social studies. 

The author concludes that if ‘citizenship’ is defined as a belief in the 
superiority of the American way of life in all things, the goals are not 
compatible. However, if it is defined so that free inquiry into the values 
of society is welcomed, then the problem is resolved. 

The viewpoint of those who favour the social science approach is 
described in the second chapter. While calling this the minority position, 
Brubaker presents an equally strong case for the use of this method. 
Again, the question of values is discussed and the dangers one may 
encounter in encouraging students to question society’s established value 
system. 

The third and last chapter discusses the Soviet Union and how it 
deals with citizenship education and social science inquiry. While quite 
interesting in its own right, the relevance of this chapter to the previous 
two seems to be somewhat obscure. 

Two of the best features of this very short text are the extensive 
footnotes and references at the end of each chapter and the selected 
bibliography. Both should provide many leads to further exploration in 
the area. 

In conclusion, this reviewer found the book to be a good, if somewhat 
short, review of the two major approaches to the social studies and a guide 
to many of the major references dealing with the subject. The work could 
be used to advantage by curriculum committees and students of educa- 
tion, but in either case, it would have to be supplemented by texts which 
would deal with the subject in more detail. 


JOHN TOWLER 
Purdue University 


338 


THE PSYCHOLOGY OF THE USE OF AUDIO-VISUAL AIDS 
IN PRIMARY EDUCATION 


By G. Mialaret, (Paris: George G. Harrap and Company Ltd. and the 
United Nations Educational, Scientific and Cultural Organization, 1966). 


Professor Mialaret is Director of the Laboratoire de Psychopedagogie 
at the University of Caen. In the spring of 1962 he participated in a 
seminar on audio-visual education sponsored by the United Nations and 
held at the University of Caen. Six other French delegates attended 
the seminar along with one educator from each of England, Canada, 
United States, Belgium, Italy, and Thailand, and two from UNESCO. 
The book reports much of what transpired at the Caen conference in 
addition to material from the author’s research and thinking on the 
subject. 

In outlining some of the kinds of research in education, together 
with some of the attendant problems, Professor Mialaret indicates three 
basic laws regarding his treatment of data in the present text (p. 21): 


1. Contact should be maintained between scientific research and its application 
in the teaching situation. 

2... . prudence should always be exercised when it comes to interpreting 
results and giving advice to users; what is valid and excellent for certain 
subjects can be disastrous for those in another environment. 

3. The problems involved in the educational and psychological aspects of audio- 
visual techniques are, by and large, so complex that very often research 
by teams is an essential pre-requisite of success. 


With these observations and warnings in mind, Mialaret undertakes to 
survey the pertinent research on the subject. 


After a consideration of the nature of perception, some of the charac- 
teristics of the perception of audio-visual experiences are considered. 
Three aspects of this experience are discussed: the situation, the audio- 
visual message, and the individual child. As factors important to the 
situation or environment, the effect of darkness, of being a member of 
a group, and of relaxation in a viewing position are considered. Discussed 
as physical components of the audio-visual message are sound, frequency, 
amplitude, harmonic composition, rate of signals, light and sound in- 
tensity, continuity, and rear, front and side projection. The structure of 
the message itself is discussed in terms of fidelity to reality, the variation 
in factors of time, space, and degree of agreement with the real world 
as compared to the imaginary. The psychological consequences of the 
relative phenomenological density of the message are also considered. 
The possible psychological differences in presenting audio-visual mate- 
rials to groups and to individuals are contrasted. Some of the effects 
upon the individual when observing a screen instead of reality are listed, 
and the implications of several of these are explored. 
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An extensive review of research related to perception is included 
under the headings of visual perception, auditory perception, and audio- 
visual association. Investigations into the neurophysiological areas re- 
garding eye movements and image perception and situation, and the 
importance of size of perceived objects, the position of the camera, and 
the perception of movement by children are discussed and the related 
research reported. Audiograms of speech in French, English, German, 
and Spanish are reproduced, and their relationship to audio aids in 
education is discussed. Some problems associated with the use of audi- 
tory classroom aids are identified as areas for further study. 


Under the general topic of audio-visual association, a number of 
research areas are reported. These include the investigation of the 
relationship of the visual message to the auditory message on sound 
motion pictures, and some Russian research into the interactions of 
word and image in the mental activity of children. The considerations 
for the use of audio-visual methods in the teaching of languages are 
enumerated at the conclusion of the book’s treatment of the basic 
phenomena of perception. 

The author considers in detail some studies of empathy phenomena 
and the behavior of the child participant in audio-visual experiences. 
These studies relate to the degree of identification of the viewer with the 
screen performer, the differences between primary, intermediate, and 
adult viewers of teaching films, and the emotional responses of children 
of different ages, sexes, and sociological groups to selected film viewing. 
Studies related to the maturity required for the understanding of station- 
ary pictures are reported. These have implications regarding the age 
level and extent to which filmstrips and still pictures are beneficial as 
teaching materials. Investigations of the understanding of ‘“cinemato- 
graphic language” are described. The uses of dissolves, fades, cuts, 
closeups, and juxtaposition of scenes were evaluated with audiences of 
children. Because the general story line cannot be followed by children 
under a given mental age, the film is proposed as a possible instrument 
for diagnosing intelligence. The potential of the cinema for motivating 
students is given special consideration, especially in relation to the recog- 
nition and consideration of problems and their solutions. 


Among his conclusions, Mialaret presents some basic and stimulating 
considerations of the use of audio-visual materials and methods in educa- 
tion. He points out that the teacher’s mastery of audio-visual techniques 
is essential to fulfilling the teacher’s changing role in contemporary 
education, “Audio-visual techniques and all that constitutes modern in- 
formation and publicity can be ignored by the teacher only at the risk of 
a further widening and deepening of the gap between school and every- 
day life.” (p. 195) As characteristics of our times, audio-visual tech- 
niques should be used by the teacher and understood by the student as 
tools of modern communication. The use of these media is considered 
as freeing the teacher to capitalize on all types of experiences to enrich 
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her teaching. Audio-visual materials are especially emphasized as 
uniquely valuable in teaching psychology and educational methods. 
Specific advantages of audio-visual methods in these areas are illustrated. 


As a serious attempt to report the recent research underlying the use 
and understanding of audio-visual materials for the improvement of 
education of primary grade children, this book deserves consideration by 
all members of the educational community. It is of special interest to 
administrators and members of faculties of education, especially those in 
departments of psychology and in curriculum and instruction. It is par- 
ticularly provocative regarding areas for future research in the fields of 
psychology and instructional methods, and is illuminating in regard to 
the interest taken in serious research into audio-visual education outside 
the North American continent. 


KENNETH L. BOWERS 
The University of Alberta 


MODELS, METHODS, AND ANALYTICAL PROCEDURES 
IN EDUCATION RESEARCH 


By Joseph S. Hill and August Kerber (Detroit: Wayne State University 
Press, 1967). 


According to the authors, Models, Methods, and Analytical Proce- 
dures in Education Research is suitable for use as: 

1. A basic textbook in introductory courses in research. 

2. A textbook for courses in methods of educational research. 

3. A textbook for an integrated course in statistics and research 
design. 

4. A resource book for doctoral students and their advisors. 

5. A resource book and guide for educational research conducted by 
personnel in school systems. 


The book is divided into three parts. Part I provides a brief historical 
review of the philosophy of inquiry from Plato to the operations research 
of World War II. A brief discussion of the role of models and their char- 
acteristics concludes the section and provides a setting for the presenta- 
tion of what the authors describe as the General Analogue Model of 
Educational Research, Part II. The elements of the model are listed as 
the problem, which may be translated into either hypotheses or general 
questions depending on the nature of the research, the definition of the 
universe, the selection of the sample, the collection of data, the processing 
of data, and the research decision. 

In Part III, the authors attempt to apply the general model of educa- 
tional research to the basic types of research. The basic types of research 
are defined as experimental, descriptive, action, and historical research. 
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Part IV consists entirely of statistical techniques and models. The 
topics covered include descriptive statistics, parametric and non-para- 
metric techniques, factor analysis, game theory and linear programming. 


The authors are to be commended for their courage in undertaking a 
project of this magnitude. One gains the impression that the book was 
intended as a self-contained bible of research methodology. The central 
theme of the book, a general model of educational research, has been 
faithfully followed throughout. In some examples the application of the 
model appears a bit contrived, especially in the section on action research. 
On the other hand, if the user follows the prescription laid down by the 
authors he will certainly be able to develop a defensible research design. 
The major criticism of the theme is that it represents a commitment to 
the Neyman-Pearson methodology, and in this respect acts as a set of 
blinders for the research endeavour. No mention is made in the book of 
the Baysian approach to statistical inference. Perhaps this is because its 
use is still controversial among research methodologists, or perhaps be- 
cause it is not as easily subsumed under the paradigm which the authors 
present. 

The introductory section, on the history of inquiry, is brief and in- 
teresting—two rather admirable qualities in an introduction. The section 
on models may satisfy the purpose of providing an introduction to the 
general analogue model of educational research, but from a broader 
viewpoint, i.e., providing an insight into the importance of models in 
educational research, it is far too brief. Three classes of models are 
delineated: iconic, analogue, and symbolic. Each is described. No attempt 
is made to evaluate the appropriateness of these models to various educa- 
tional research efforts, nor are any educational applications of the models 
provided as illustration. Thus, the title of the book which deludes us 
into hoping for a genuine treatment of models (an item which would have 
put the book beyond the ordinary) disappoints us. 


The description of the components of the general model are detailed 
and to the point. The section on statistical hypotheses and in particular 
the discussion of the null hypothesis would leave the naive unconvinced 
and even confused. Three kinds of hypotheses are mentioned: magni- 
tude, difference, and relationship. Hypotheses about structure might also 
have been mentioned. It might be argued that this is a special case of 
hypotheses of relationship, but from the authors’ discussion this does not 
appear to be the case; furthermore, inclusion of such a category would 
have made the subsequent section on factor analysis more nearly fit 
the general model. Finally the specification of the levels of significance 
which are generally employed act to perpetuate robot decision markers. 

The remainder of the amplification of the general model of research 
is adequate, except for the discussion on the evaluation of the experi- 
mental design in terms of the model, which is excellent. 


In Part III where models of experimental research are discussed, no 
mention is made of the work by Campbell and Stanley. This is a serious 
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oversight as their treatment of designs in terms of possible inferential 
errors is both more comprehensive and more efficient than that of the 
present book. In particular the section on matching does not warn the 
researchers of the specific pitfalls of many matching designs. 


In the reviewer’s opinion, action research is not research but program 
evaluation, and therefore does not belong in a book concerned with re- 
search dseign. However, this is a personal prejudice. The historical 
research section is particularly well done. Discussion of this topic is 
generally sloughed off by competing texts, and as a result students rarely 
learn to carry out such projects or even to evaluate those carried out 
by others. 

The final part of the book in which statistical procedures are dis- 
cussed is mainly a cook-book approach to statistics. The discussion of 
the mode is belaboured, and the discussion of skewness is misleading. 
Skewness measurement is defined in terms of the mean, median and 
mode. Although this might be an easy way to measure skewness, it is 
not the most common way. 

In the section on probability, several kinds of probability are 
described, but no mention is made of personal probability. The discussion 
of the normal distribtuion is characterized by diagrams that are 
inaccurate. 

The chapters on the numerical aspects of sampling are much more 
difficult than the rest of the book, but the authors are to be commended 
for their inclusion. 

The chapter on multiple correlation and regression includes a section 
on validity and reliability. Construct validity is dispatched in three sen- 
tences, and the material on reliability is at least ten years behind the 
times. The section on validity could have been improved with a dis- 
cussion of the Campbell-Fiske multi-trait multi-method matrix, and the 
reliability section by a discussion of generalizability. 


The discussion of parametric statistics is singularly undistinguished. 
A poor attempt is made to provide a rationale for the test and to indicate 
why assumptions are necessary. The treatment of analysis of covariance 
is indefensible. No attempt is made to provide a conceptual rationale of 
the tests using graphs and regression lines. Further, the mandatory test 
for homogeneity of regression is completely ignored. 


Almost as bad as the treatment of analysis of covariance is the treat- 
ment of analysis of variance. The discussion of interaction effects and 
the decisions made about them is inadequate. The technique of testing 
main effects after a significant interaction has been found, without so 
much as plotting the interactions, is an example of the questionable 
techniques advocated in that section. 

The second last chapter on factor analysis is so weak as to be of 
questionable value. The space devoted to an extended recipe for carrying 
out a centroid analysis could more profitably have been spent on a 
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discussion of the properties of various kinds of factoring, i.e., alpha, 
canonical, principal components and maximum likelihood, and a dis- 
cussion of the relative merits of various analytic rotations both ortho- 
gonal and oblique. 


The final chapter is an eye opening chapter which introduces re- 
searchers to the uses of linear programming and theories of games in 
educational research. The chapter is well developed and is one of the 
most significant contributions that the book makes. 


In summary, a brief note of protest must be made to the publishers 
for the extremely small type used for the examples, and for the method 
of citation selected. The former is an annoyance; the latter is completely 
devoid of information bearing properties. 

As a single text, Models, Methods, and Analytical Procedures in 
Educational Research is better than most of the handful of texts which 
cite the same objectives. The suggested retail price of approximately 
$20 means, however, that its use as a text book should be compared to 
the use of two lower priced books such as Kaplan’s The Conduct of 
Inquiry and Hays’ Statistics for Psychologists which provide superior 
coverage of many topics. 


THOMAS O. MAGUIRE 
The University of Alberta 
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